
   

 

 

Article 

The rapid adaptation and optimisation of a digital behaviour 
change intervention to reduce the spread of COVID-19 in 
schools. 
Georgia Treneman-Evans1*+, Becky Ali1*+, James Denison-Day1, 2, Tara Clegg1, Lucy Yardley1, 2, Sarah Denford1++, 
Rosie Essery1, 2++. 

1 University of Bristol. 
2 Centre for Clinical and Community Applications of Health Psychology, University of Southampton. 
* Correspondence: georgia.treneman-evans@bristol.ac.uk (GT) and becky.ali@bristol.ac.uk (BA). 
+ GT and BA contributed equally. 
++ SD and RE contributed equally. 
 

Abstract: The rapid transmission of COVID-19 in school communities has been a major concern. To 
ensure that mitigation systems were in place and support was available, a digital intervention to 
encourage and facilitate infection control behaviours was rapidly adapted and optimised for imple-
mentation as a whole school intervention. Using the person-based approach, ‘Germ Defence’ was 
iteratively adapted, guided by relevant literature, co-production with Patient and Public Involve-
ment representatives, and think aloud interviews with forty-five school students, staff, and parents. 
Suggested infection control behaviours deemed feasible and acceptable by the majority of partici-
pants included handwashing/hand-sanitising and wearing a face covering in certain contexts such 
as crowded public spaces. Promoting a sense of collective responsibility was reported to increase 
motivation for the adoption of these behaviours. However, acceptability and willingness to imple-
ment recommended behaviours seemed to be influenced by participants’ perceptions of risk. Barri-
ers to the implementation of recommended behaviours in school and at home primarily related to 
childcare needs and physical space. We conclude that it was possible to rapidly adapt Germ Defence 
to provide an acceptable resource to help mitigate against infection transmission within and from 
school settings. Adapted content was considered acceptable, persuasive, and accessible. 

Keywords: behaviour change; digital intervention; COVID-19; school. 
 

1. Introduction 
Due to COVID-19, primary and secondary schools across the UK experienced re-

peated disruptions throughout 2020 and 2021, affecting the education of 8.9 million stu-
dents [1]. Whilst it was important for students to return to in-school education as soon as 
safely possible, the rapid transmission of COVID-19 was a major concern. The high num-
ber of contacts within a school setting, coupled with the potential for cases being asymp-
tomatic [2] and low levels of vaccination [3], gave rise to the possibility of rapid onward 
transmission to family members and the wider community. Therefore, it was critical to 
ensure that systems were in place, and support was available, to help mitigate against 
infection and transmission within and from school settings. 

 
Throughout the pandemic, Government guidance advocated that schools implement 

infection control measures to protect staff, students, and their household contacts. At var-
ious times, these measures included wearing a face covering, social distancing, handwash-
ing and/or sanitising, and increasing efforts to ensure that spaces were well-ventilated and 
clean [4]. However, these measures were not always perceived as feasible nor sustainable 
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[5], and frequently changing guidance could leave school staff and students unsure of the 
best way to reduce transmission of COVID-19 [6].  As such, an accessible, persuasive, and 
practicable intervention was required to support school staff, students’, and parents’ 
adoption of behaviours to reduce the transmission of COVID-19, as well as potential fu-
ture viral outbreaks.  

 
Interventions for school settings to help encourage hand-hygiene and environmen-

tal-disinfection behaviours already exist [7]. A recent systematic review concluded that 
interventions that include behaviour change techniques targeting multiple theoretical ap-
proaches and capability, motivation, and opportunity to carry out behaviours appear to 
be associated with the best outcomes [7, 8, 9]. However, many existing interventions for 
school-based settings do not adequately address the behavioural and logistical barriers 
experienced by this population and further exploratory research is required [7]. Further-
more, as very few existing interventions for school settings focus on hand-hygiene and 
environmental-disinfecting behaviours simultaneously (and to our knowledge none have 
been created for pandemic-like situations), research is now needed to explore facilitators 
and barriers to such infection control behaviours in the context of the COVID-19 pan-
demic. 

 
Previous research suggests that school-based interventions are most effective when 

integrated into daily practice and school culture, seek to engage all staff, reinforce skills 
outside of the classroom, support parental engagement, and coordinate work with outside 
services [10]. Consequently, it is important to understand the experiences, perceptions, 
and perceived barriers to relevant behaviours in the context of COVID-19 for relevant 
groups of individuals (e.g., school staff, students, and parents) in order to ensure that a 
whole school intervention can be developed to address such issues. 

 
A digital behaviour change intervention, ‘Germ Defence’, has previously been shown 

to increase handwashing in the home and reduce respiratory tract infection in a random-
ised controlled trial of more than 20,000 adults [11]. Germ Defence was originally devel-
oped using the person-based approach, drawing on in-depth qualitative understandings 
of target users, alongside theory and evidence, to develop detailed understandings of how 
to overcome the behavioural barriers users might encounter to engaging with the target 
behaviours [12]. The intervention incorporated information, personalised goal setting, en-
vironmental prompting, and persuasive communications to increase motivation. A pro-
cess evaluation demonstrated Germ Defence was effective for both men and women, older 
and younger adults, and for people with varying levels of education [13]. In early 2020, 
Germ Defence was rapidly adapted for use during the COVID-19 pandemic by a team of 
medical, public health and behaviour change experts, and public contributors [14, 15]. It 
was then disseminated through multiple pathways including public health and primary 
care networks, national and local press, television coverage and social media [14, 15]. Over 
600,000 people have now used this version of Germ Defence. Research was needed to rap-
idly explore how Germ Defence could be adapted for use by parents, students, and teach-
ers in both school and home settings during the COVID-19 pandemic.  

 
The aim of the present study was to use the person-based approach to rapidly adapt 

and optimise the existing Germ Defence for implementation in a school setting for use by 
students, school staff and parents as a whole school intervention.  

 
Key objectives were:  

 To explore students’, school staff, and parents’ experiences and perceptions 
of behavioural recommendations relevant to COVID-19.  

 To explore reactions to — and beliefs about — the content, structure, and 
format of Germ Defence.  
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 To use these insights to adapt Germ Defence in line with user experience and, 
as a result, develop an intervention that is acceptable, persuasive, and feasi-
ble amongst school communities. 

2. Materials and Methods 
This study was nested within a larger UK Research and Innovation (UKRI) funded 

project investigating how to effectively reduce the transmission of COVID-19 in schools 
(Coronavirus Mapping and Mitigation in Schools – CoMMinS) (NIHR Project Ref: 
COV0591) [16]. The study followed Medical Research Council (MRC) guidance on inter-
vention development and evaluation [17] and employed the validated person-based ap-
proach to optimise intervention content. The person-based approach involves under-
standing users’ contexts and their views of every aspect of the intervention [12]. 

 
This study involved three key activities, each outlined below, and displayed in Figure 

1:   
I. Collating evidence from relevant literature and input from PPI contributors 

to inform guiding principles and provisional intervention adaptations  
II. In-depth qualitative think aloud interviews with school staff, parents, and 

students  
III. Analysis of this qualitative data to provide further understanding of these 

individuals’ experiences and perceptions of the pandemic and relevant be-
haviours, and to inform how Germ Defence could be further adapted and 
optimised. 
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Figure 1: Key activities of the study design 
 
I. Collating evidence and PPI input to inform Guiding Principles  
 
The initial stage of the study involved 1) a brief review of recent and relevant litera-

ture; 2) online discussion groups with PPI contributors and 3) collating this evidence and 
PPI feedback into an ‘intervention planning table’ to inform the development of guiding 
principles.  

 
The search for relevant literature was initially broad in its scope and included: staff 

and students’ views of attending school during the pandemic [6]; factors affecting hand-
washing behaviours among young children [18], [19] [20]; behavioural determinants of 
handwashing among all ages [21]; and the effectiveness of hand hygiene interventions in 
educational settings [22]. Later, we focused on more specific literature to understand and 
inform optimal delivery formats, styles and techniques of behaviour change interventions 
previously implemented in this population [23]. This included evaluations of school-
based interventions targeting physical activity, healthy eating, sexual and reproductive 
health, mental health, and use of tobacco, alcohol, and other drugs [24]. The team also 
reviewed emerging literature regarding how COVID-19 is transmitted [25], including air-
borne transmission [26] and the importance of indoor ventilation control [27, 28]. Then-
current evidence and relevant Government guidance was reviewed by the team as it 
emerged to ensure the intervention’s content was informed by the most up-to-date evi-
dence and regulations.  

 
Public involvement groups were established and included: eight school staff mem-

bers (primary and secondary) who were invited to four group meetings, nine students 
aged 11-18 years invited to two group meetings, and six parents of students invited to one 
group meeting. PPI members were identified via an existing Young Person Advisory 
Group (YPAG) and school staff members and parents were recruited via social media. 
During a series of online meetings, the groups’ discussions aimed to explore and under-
stand the then-current infection control practices within schools (hand washing, wearing 
of face coverings, social distancing (including ‘bubbles’), ventilation and cleaning), how 
Germ Defence might be used within schools to address challenges, and if they felt any-
thing was missing from these infection control practices. All PPI groups were facilitated 
by two members of the team (RE & SD), with support from a PPI involvement facilitator 
during the group meetings with students (supplementary materials, document A shows 
an example topic guide used). 

 
Data gathered in the initial phase were collated into the intervention planning table 

(supplementary materials, document B). The intervention planning table recorded specific 
discussions with PPI contributors and existing literature, and the possible implications of 
these in terms of potential changes to the existing intervention content and features. The 
intervention planning table informed the development of preliminary ‘guiding principles’ 
for the adapted Germ Defence intervention. Guiding principles are a core element of the 
person-based approach and are a way of applying knowledge about an intervention’s tar-
get users and the context for the relevant behaviours in order to maximise the acceptability 
and feasibility of the intervention being developed [12]. These guiding principles in-
formed the initial suggestions for modifying the existing intervention content and Germ 
Defence was provisionally amended on the basis of this. PPI input also informed devel-
opment of the qualitative interview schedule by highlighting areas where further feed-
back from school staff, students, and parents would be valuable. 

 
II. In-depth qualitative think aloud interviews  
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In-depth qualitative think aloud interviews with members of school staff, parents, 

and students explored reactions to intervention content and barriers and facilitators to 
adopting infection control behaviours. Throughout this phase the team continued to re-
view emerging evidence and Government guidance and incorporated this into the inter-
vention’s content where necessary.  

 
Recruitment of schools 
Seventeen schools from Bristol and the surrounding area had agreed to participate in 

the wider CoMMinS study [16]: eight primary, seven secondary, and two Special Educa-
tional Needs (SEN) schools. These schools were initially contacted and invited to take part 
in the current study according to educational stage (primary or secondary), representation 
of ethnic minority students and free school meal eligibility as a measure of socioeconomic 
status. This was to reach as diverse a sample of mainstream schools as possible to ensure 
the intervention was developed to be as accessible as possible to individuals from differ-
ent backgrounds. A total of 11 primary and secondary schools were invited to participate, 
with staff and parents to be recruited from the former, and staff, parents, and students 
from the latter. Eight of these schools expressed interest in participating in this sub-study 
(Figure 2).  

 
Recruitment of participants 
Once a school had expressed interest in the present study, the research team ap-

proached a nominated school contact via email or phone, and further details were pro-
vided. The school contact then shared a brief summary of the study and contact details 
for the research team with their colleagues as well as with their parent and student com-
munity through school newsletters, emails and during tutor group periods. Interested in-
dividuals were encouraged to contact the research team directly to express their interest 
in taking part in an interview. Recruitment of participants via this process was slow due 
to schools’ limited capacity, so recruitment of parents and members of school staff was 
extended to advertisements via social media. Participants were purposively sampled to 
ensure, as far as possible, they represented a wide range of users e.g., of school staff, par-
ents, and students.   

 
Primary and SEN students were excluded from the current study as PPI feedback 

suggested   primary aged children and SEN students would be unlikely to engage with 
the intervention independently, and that their engagement would be more probable un-
der the supervision of a parent, carer, or school staff member. Creating a more accessible 
version of Germ Defence for children within these groups was outside the scope of the 
current study.  
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Figure 2: The study recruitment process 
 
Procedure 
Interviews were conducted between April and July 2021 at a time when England was 

experiencing its third national lockdown and plans for lifting restrictions were gradually 
being introduced. Just prior to this, the Government had announced a planned return for 
primary and secondary school students in England following almost 12 months of re-
peated disruptions. At the time of the study, vaccine roll-out to the majority of adults was 
well underway, but under 18s were not eligible to receive COVID-19 vaccinations.  

 
Participants who expressed their interest by emailing the research team were pro-

vided with an age/role appropriate participant information sheet and a convenient time 
for an interview was arranged. Informed verbal consent and assent were taken (and rec-
orded separately) before the interview began, with parents providing consent for children 
under 16. All interviews were conducted by two members of the team (BA & GT) via tel-
ephone or video call and were audio recorded. Face-to-face interviewing was not possible 
due to social distancing restrictions enforced during the pandemic.  Participants were 
asked to find a quiet room with access to a laptop, tablet, smartphone, or computer. The 
interviewer reminded participants of the interview’s purpose and explained the session. 
Participants were given the option to either ‘screen-share’ or to talk through the interven-
tion pages as they used them so the interviewer could follow their journey. Participants 
were given an opportunity to ask any questions, and they were reminded that the inter-
view would be audio-recorded and that they could stop at any time without providing a 
reason. The recording commenced when the participant indicated they were happy to do 
so.  

 
At the start of the interview, participants were asked a series of open-ended questions 

to explore perceptions of barriers and facilitators to real-life implementation of the behav-
iours recommended. Informed by PPI discussions, the interview schedule (supplemen-
tary materials, document C) included questions to explore participants’ experiences of the 
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pandemic and their perceptions of Coronavirus in general. Notably, we used the term 
‘Coronavirus’ with participants as we felt it was more accessible than ‘COVID-19’. It also 
asked questions regarding their living situation including whether they lived with anyone 
who deemed themselves to be at risk of becoming seriously ill if they were to contract 
Coronavirus. Participants provided feedback on the Germ Defence intervention materials 
using the ‘think aloud’ interview method [29] offering them the opportunity to express 
their immediate reactions to all aspects of the intervention content and functionality as 
they used it in real-time.  

 
Participants were then asked to use Germ Defence as they normally would and to 

discuss their thoughts about the information and content on each page. During this ele-
ment, the interviewer used neutral prompts to encourage participants to ‘think aloud’ and 
elaborate on any points where necessary (e.g., “Can you tell me a bit more about that?”), 
to understand more about how participants chose to use the intervention (e.g., “Can you 
tell me what made you click on that button/choose that option?”) and/or to direct their 
attention to any specific elements requiring attention (e.g., “What do think about this 
page? /How do you feel about this information?”). Notes were kept during the interviews 
to help probe for more information and verify responses at transcription. Transcripts were 
compared with recordings and field notes to verify credibility. Interviews lasted 29-78 
minutes. Participants were thanked for their time with a £20 shopping voucher and were 
asked to complete a brief demographic survey.  

 
Interviews were conducted in parallel to the ‘table of changes’ analysis (described 

below) allowing changes to the intervention to be made iteratively based on ongoing in-
terview feedback. This meant that later participants were viewing progressively more op-
timised versions of the intervention. The process continued until the feedback became less 
novel and it seemed that no major issues were being identified. A total of five major iter-
ations were made, culminating in a final, sixth version. We considered data saturation had 
been reached once it seemed no further important changes were required. 

 
III. Data Analysis and identification of further changes required  
 
Two main approaches to data analysis were taken and occurred in parallel:   
1. Thematic analysis allowed us to gain an in-depth understanding of users’ 

experiences of the pandemic and perceptions of relevant behaviours in order 
to inform later refinement of intervention content and messages. 

2. Table of changes analysis aimed to provide a rapid understanding of indi-
viduals’ reactions to, and perceptions of, the intervention content to identify 
necessary alterations and their relative importance. All interviews were tran-
scribed verbatim with all identifiable data removed. 

 
Thematic Analysis 
Interview data were thematically analysed [30], facilitated by NVivo software. One 

member of the team (BA) read through the 45 transcripts and coded them inductively, 
line-by-line. Themes derived from this initial process appeared reflective of the guiding 
principles and so the remainder of the data were coded using the guiding principles as a 
coding framework [31]. A second team member (GT) then independently coded the data 
to ensure scrutiny and rigour of the coding process [32]. Discrepancies were discussed 
and further reviewed by the team to ensure coherence within and across codes [33]. 

 
Table of Changes Analysis  
Positive and negative comments from the interviews about specific intervention con-

tent, features or formatting were collated within the table of changes. Using a predefined 
framework, possible targets for change and the reasons for this potential change were 
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documented. For example, whether the change was deemed important for behaviour 
change to occur, if it was easy and uncontroversial to implement, if it was supported by 
repeated feedback, if it was supported by experience (PPI discussions or existing litera-
ture), and/or if it did not contradict the guiding principles. The prioritisation of changes 
was coded using the MoSCoW prioritisation hierarchy (Must have, Should have, Could 
have, Would like). All possible changes were discussed within the team. Modifications 
were made to the intervention content if it was agreed that they would enhance Germ 
Defence’s usability, acceptability, and likelihood of encouraging behaviour change; this 
process increased transparency and facilitated rapid actioning of required changes.   

3. Results 
3.1. Collating evidence and PPI input to inform Guiding Principles 
 
A brief review of fifteen published and relevant articles identified key messages in-

cluding: evidence that ventilation, face coverings, handwashing, and social distancing 
measures successfully reduce the risk of secondary infection within a household/class-
room [34]; and the need for interventions to be persuasive as well as instructional [18]. 
These key messages, alongside PPI contributions, were collated and summarised (see in-
tervention planning table, supplementary materials document B), and used to develop 
guiding principles. Each guiding principle comprises: a design objective which outlines a 
user or context-specific need, issue or challenge identified that may affect engagement 
with the intervention; and proposed intervention features that are expected to address the 
design objective (Table 1).  

 
Table 1 outlines the guiding principles for Germ Defence for schools, alongside con-

textual information about parents, school staff and students’ views that informed each 
principle. These were used to inform initial adaptations to Germ Defence in line with the 
key features; that the content needed to be quickly and easily accessible, framed in terms 
of protecting others via collective efforts whilst acknowledging the difficulties of imple-
menting the behaviours, and offering strategies to manage this. The rationale for recom-
mended infection control behaviours (handwashing, social distancing, wearing face cov-
erings, and keeping one’s surroundings safe) needed to be clearly explained, and poten-
tially confusing or contradictory advice needed to be acknowledged. 

 
Table 1: Guiding principles for the optimised Germ Defence intervention
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User Context and Characteristics  

Guiding Principle  

Design Objective  Key Features  

 School staff already have lots of additional responsibility 
in the context of the pandemic and have very limited 
time/capacity to engage with online element of intervention  
 Students report limited attention span for such infor-
mation provision; preference for ‘bitesize’ bits of infor-
mation presented in interactive way where possible  

Minimise work required to access 
and engage with Germ Defence – 
especially for school staff. 
   

 Simple, short pages with minimal text 
 Optimise content and structure for mobile access 
 Simple navigation and consistent page structure 
 Separation of home and school sections to facilitate 
rapid identification of relevant information 
 Align ‘home’ and ‘school’ sections to same modular 
design around each key behaviour 
 Accompanying ‘How to Use’ guide for school staff  

 Many students and parents relatively unconcerned for 
their own risk from COVID but acknowledge others more at 
risk and need/desire to protect them  
 Many students mention behaviour of peers when dis-
cussing behaviours they are/are not likely to adopt  

  

Promote sense of collective respon-
sibility for keeping ‘your commu-
nity’ (i.e., home and family and/or 
school setting) safe.  

 Frame risk messages in terms of protecting vulnera-
ble others and looking after whole community 
 Use of social norms to encourage (especially young 
people) to adhere recommendations/not go along with 
peers who may not be 
 Highlight benefits of promoted actions for self AND 
others  

 Many parents and pupils express concern about others’ 
behaviours not adhering to recommendations and the sense 
that this negates their own efforts.  
 Many school staff, parents and pupils recognise situa-
tions where certain measures are not possible to implement 
(e.g., not enough space in classrooms for everyone to stay 
2m apart)  

Help users understand the objec-
tive of reducing rather than elimi-
nating risk; reduce perceptions re-
lating to measures not being worth 
doing if not being done perfectly.  

 Acknowledge difficulties in implementing all 
measures all the time and the need for adaptation to 
user context. 
 Staged/stepped behavioural suggestions – starting 
with optimal solution and then alternatives if this not 
possible 
 Acknowledge users’ current behaviours and provide 
persuasive suggestions as to how these can change. 
 Provide encouragement for positive changes to 
planned, future behaviours. 
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 Some confusion, particularly amongst students, about 
why some behaviours are required – especially in some cir-
cumstance but not others. 
 School staff recognise that students generally implement 
behaviours well when they understand why they are being 
asked to do them 
 Regularly changing/updating guidance sometimes leads 
to doubt about need for/importance of certain recommenda-
tions 

Facilitate understanding of why 
each behavioural recommendation 
is important and how to overcome 
recognised barriers. 

 Present strong, accessible, rationale for all behav-
ioural recommendations (including explaining why rec-
ommendations change and vary) 
 Acknowledge that measures may sometimes seem 
confusing/contradictory but explain in terms of risk re-
duction.  
 Suggest strategies for managing situations/contexts 
where desired behaviours difficult/ not possible 
 Encourage habit-forming behaviours by asking us-
ers to make a plan of future recommended behaviour. 
 Explain when it is most important to perform key 
behaviours (e.g., wash/sanitise hands when coming in 
from outside, before eating, when touching shared ob-
jects, after coughing or sneezing and after visiting the 
toilet). 
 Provide a printable summary ‘poster’ to be dis-
played within the classroom/home providing reminders 
about key behaviours.  

 Widespread beliefs that if one person in the household is 
infected with COVID-19, inevitable that others will also get 
it  

Persuade users that within-home 
transmission not inevitable and in-
crease understanding of how this 
can be avoided. 

 Recommendations and strategies for implementing 
measures used outside the home within the home.  
 Advice about dealing with visitors to the home and 
how to manage social expectations. 
 Recommendations presented in format/structure 
that recognises that more stringent measures may only 
be feasible/acceptable in the home under certain circum-
stances/ in certain contexts. 
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3.2. In-depth qualitative think aloud interviews  
 
Participants  
Forty-five participants located around England were interviewed, consisting of (pri-

mary and secondary) school staff (n=14), students aged 11+ (n=15) and parents of school-
aged children (n=16). One member of school staff from the PPI group also took part in an 
interview. All other interview participants were recruited as previously described.   

 
Demographic data were collected from thirty-seven participants (Table 2). The re-

maining participants (n=8) did not complete the post-interview demographic survey. 
 
Table 2: Think aloud interview participants’ demographic data 
 

  

A school/ col-
lege student  

A member 
of school 

staff  

A parent/ 
guardian of a 
school-aged 

child  

A member of school 
staff and a par-

ent/guardian of a 
school-aged child  All participants  

N  10  12  11  4  37  

Age  
Range  
Mean (SD)  

  
12-17  
14.4 (1.7)  

  
25-62  
39 (9.4)  

  
32-47  
40.7 (4.6)  

  
34-41  
38.8 (3.2)  

  
12-62  
32.8 (12.8)  

Gender  
Male  
Female  
Other  

  
6.7 (67.7%)  
2.2 (22.2%)  
1.1 (11.1%)  

  
2 (16.7%)  
10 (83.3%)  

  
2 (18.2%)  
9 (81.8%)  

  
  
4 (100%)  

  
6.2 (16.7%)  
29.8 (80.6%)  
1 (2.8%)  

Ethnicity  
English/Welsh/Scottish/ 
Northern Irish/British  
White and Asian  
White and Black Carib-
bean  
Other White  
Indian  
Other Asian  

  
5 (50%)  
  
  
1 (10%)  
1 (10%)  
1 (10%)  
2 (20%)  

  
11 (91.7%)  
  
1 (8.3%)  

  
10 (90.9%)  
  
  
  
1 (9.1%)  

  
3 (75%)  
  
  
  
  
1 (25%)  

  
29 (78.4%)  
  
1 (2.7%)  
1 (2.7%)  
2 (5.4%)  
2 (5.4%)  
2 (5.4%)  

Highest Educational Level  
School  
College  
Undergraduate  
Postgraduate   
Still in full-time  

education  

  
  
  
  
  
10 (100%)  

  
1 (8.3%)  
  
5 (41.7%)  
6 (50%)  

  
1 (9.1%)  
2 (18.2%)  
3 (27.3%)  
5 (45.5%)  

  
  
1 (25%)  
  
3 (75%)  

  
2.1 (5.6%)  
3.1 (8.3%)  
8.2 (22.2%)  
14.4 (38.9%)  
9.2 (25%)  

1 
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3.3. Data Analysis and identification of further changes required 
 
3.3.1. Thematic analysis  
Thematic analysis of data from the think aloud interviews provided insight into par-

ticipants’ perceptions of the pandemic, perceptions of their own and others’ vulnerability, 
and their beliefs about infection control behaviours. Particularly, it appeared that percep-
tions of risk, the concern for others’ safety, and logistical and practical barriers played an 
important role in determining how people reacted to Germ Defence and its recommenda-
tions. Each of these three themes are discussed below with examples from the data and 
discussion of how these informed further modifications to the intervention.  

 
The illustrative quotes from participants below are indicated as school staff (T1-T14), 

parents (P1-P16) and students (C1-C15). 
 
Theme 1: Perceptions of risk  
School staff, students, and parents’ (collectively referred to as participants hereafter) 

perceptions of risk varied and appeared to be informed by factors such as whether they 
thought they or other members of their household were at risk of serious illness from 
COVID-19, their beliefs about the effectiveness of strategies for preventing within-home 
transmission, and the implementation of the vaccination programme. In turn, perceptions 
of risk appeared to influence the extent to which the infection control behaviours recom-
mended by Germ Defence were considered feasible and/or realistic. More stringent be-
haviours, such as wearing a face covering or social distancing inside the home when a 
household member is infected, were often not considered realistic amongst those who 
considered themselves/their household low risk:  

 
I think you do need to try and stay in control of what is actually a safe thing to do and what 

is a practical thing to do. Particularly around the home, if you’re not having visitors in and out 
and it’s your own family bubble, then I think you can be relatively secure in your own home (P8)  

 
I don’t think it’s [social distancing] necessary as a household because you live together and 

you do everything together. I don’t think it’s the right place to say do it in your house because you 
have bubbles and you’re in the bubble with your house so you don’t really need to be two metres 
apart in your home against your family (C4)  

 
This seemed to be mirrored by many students’ attitudes towards infection control 

behaviours within the classroom. Students generally identified themselves as being at low 
risk from transmission and low risk of becoming seriously ill from COVID-19. As a result, 
they often appeared less willing to try to engage with particular infection control behav-
iours. More stringent behaviours were only considered feasible to students if they consid-
ered themselves or those around them to be at greater risk (the wearing of face coverings 
was mandatory within secondary schools at the time of the research):  

 
We had a debate in the tutor group about it and it was so surprising. The students did not 

want to wear them [face coverings]. You had probably about a third that were like, ‘well I’m doing 
it not just for myself but for other people and for my nan etc.’, and then there were others going, ‘I 
don’t see why I should have to, I’ve not got it.’…There was a lot of resistance from the students, 
and it was very difficult to get them to wear masks in the corridors and things (T14)  

 
Participants who deemed themselves (or someone in their household) to be at high 

risk of becoming seriously ill if they contracted COVID-19, however, did implement some 
of the more stringent behaviours. When asked what sort of things they had done to try 
and keep themselves and others safe, participant C7 (who considered the grandparents 
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they had recently started living with to be at high risk) explained they were taking extra 
precautions:  

 
Well I’ve mostly been social distancing at school and everywhere, been wearing a mask when 

I go into shops because I’m over 11 now, and I’ve been mostly staying up in my bedroom on my 
computer.  (C7)  

 
Several parents viewed their home as a space safe from virus transmission; this per-

ceived low risk affected their adoption of certain infection control behaviours in the home:   
 
I think I obviously didn’t think that much about ‘in the house’. I think I felt the house is my 

safe space and that once we were indoors, we were kind of fine, but I think I should think about that 
more really. About spreading the virus indoors between our bubbles (P7)  

 
I don’t want to wear face coverings at home…because it feels like a safe place, because they’re 

horrible to wear, and because I would think that because we don’t have people in the at-risk category 
in our household (P10) 

 
All students interviewed were more relaxed towards social distancing, wearing a 

face covering, and/or increasing ventilation and cleaning inside their home as opposed to 
when they were at school:  

 
It’s your own home and you feel like you’re just safe in here (C12) 
 
Participants’ perceptions of risk varied between home and school settings due to the 

number of people they would be in contact with. All students and school staff who dis-
cussed this issue felt the risk of contracting COVID-19 greatly increased when they were 
in school, particularly if others were not following the rules:  

 
I think if you’re at school, you’ve got definitely a bigger risk on your shoulders because if you 

do something wrong or someone else does something wrong, you’re endangering quite a lot of peo-
ple there…when you’re at home I mean it’s really important, but you’re endangering less people 
when you’re doing it at home (C2)  

 
A lot of the parents around here didn’t really take it very seriously at the start.  I found myself 

getting a lot more anxious about it and then with the children coming in and then seeing them out 
and about and not following the rules, scared me even more (T12)  

 
One parent echoed these concerns and believed their children were more at risk of 

contracting COVID-19 from school than elsewhere:  
 
So they were in bubbles of eight to ten children throughout the whole of lockdown. Now they’re 

back in their class of 30, so that’s 30 times more risk and they’re all in three different classes so, all 
of a sudden, they’ve gone from having 30 families that are accessing to now there being 90 families 
that are accessing, potentially, so I felt quite anxious about that when they went back (P2)  

 
School staff expressed concerns regarding how their own safety was at risk from 

some students not following recommended behaviours within school:  
 
I have been aware that I’ve been at an increased risk, and working in a school, whilst I can do 

everything that I can to maintain my distance and follow all of the rules, it’s difficult to make sure 
that the students are doing the same because they don’t have the same worries and fears about it all 
as I do (T3)  
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The increasing roll-out of vaccinations seemed to reduce perceived risk amongst 
some participants who reflected on how they and others had subsequently become less 
rigorous in their implementation of infection control behaviours:  

 
My grandmother’s had both of hers [vaccinations]. She’s 86 and she didn’t want us at the 

house [before]…she had her second vaccination and she said, ‘Oh, give it two weeks,’ and then she 
was happy for us to come over and sit inside (P11)  

 
I think the thing is, everybody started out with amazing intentions in the first lockdown. 

Come back to school and we’ve all got given a million risk assessments and we’re not all being so 
good. Even my job share, she’s had both her vaccinations now and she doesn’t wear her mask as 
much (T8)  

 
Overall, these findings emphasised the importance of needing to differentiate some 

of the behavioural recommendations made on the basis of how people perceived their risk 
in different circumstances. Table 3 provides detail about how the intervention was altered 
to address this. These findings also contributed to enhancing the messaging throughout 
the intervention about engaging in recommended behaviours to protect vulnerable others. 

 
Theme 2: Concerns for, and about, others 
Participants’ accounts revealed two different types of concerns relating to others and 

their behaviours: 1) Firstly a concern for others and an acknowledgement that their own 
behaviour could affect those around them, but also; 2) sometimes as a concern about oth-
ers’ behaviour where they felt this was not always consistent with considering and pro-
tecting others.  

 
Many of the students who identified their household as low risk were relatively un-

concerned for their own health regarding COVID-19, however, they acknowledged others 
more at risk:  

 
[Covid-19 is] quite serious for some people but other people not so much. Like, children, you 

can’t really see symptoms, sometimes...it’s more serious for other people because they might have 
disabilities or have a disease where they’re terminally ill (C8)   

 
School staff also discussed the importance of Germ Defence’s focus on collective re-

sponsibility as further persuasive motivation for their students to adopt the suggested 
behaviours:  

 
I like the little examples because actually I don’t think they [students] realise you’re passing 

it on not just to who you’ve seen but also those people that other people have seen and it’s like a 
massive web. I really like that green box of like an example (T1)  

 
What I really liked – I know I’m jumping forwards a little bit – was where you had to choose 

what you do, and how often you do it, and then get you to think about it again – about one thing, 
or two things, that you could change to reduce your risk, and everybody around you-s risk. The 
thing that I really struggle with the students is, it’s not just about them, it’s about everyone else 
around them, and they don’t get that (T3)  

 
This focus on the needs of others was also reflected upon by the majority of parents 

interviewed. Participant P7 felt the messages within Germ Defence regarding vaccination 
were an important part of sharing advice with people they care about in order to protect 
them:    
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I have elderly relatives who have not been vaccinated, who don’t live in the UK who are quite 
behind on vaccinations, but I do feel really worried and I wanna make sure that they look after 
themselves and know what to do to make sure – well, to try to prevent getting it. (P7)  

 
Whilst many participants were concerned about protecting others, several – particu-

larly school staff — had concerns about others’ behaviours. Some school staff, including a 
pregnant participant quoted below, were extremely anxious about working at a school 
during the pandemic due to their perceived increased risk of exposure. Although this staff 
member felt a responsibility to be present at school, they also felt less able to keep them-
selves safe as they were impacted by the actions of others:  

 
I love my job and these children don’t have much so I wanted to come and to do the right thing 

but it is hard…  
 
I felt we were just quite at risk… and some of our parents don’t tell you if they’ve been sick 

the night before or something so that was just… the germs or the potential to catch anything is 
always quite high anyway…  

 
With parents I didn’t feel safe and when you’re asking… they put spaces around the school 

and told parents where they were supposed to stand but they didn’t pay much notice.  I mean, it 
just felt like a battle trying to keep yourself safe. (T12)  

 
Anxiety felt by staff regarding health behaviours at school, and how to implement 

‘rules’, highlighted the importance of interventions such as Germ Defence to focus on pro-
moting a collective responsibility for infection control, particularly as the country’s re-
strictions began to ease, and amid concerns that individual apathy towards such behav-
iours may increase:  

 
I’m worried about peoples’ attitudes towards it…since the rules were relaxed people have just 

stopped wearing masks, stopped social distancing. I know they don’t have to anymore, but I think 
people have just run their course, they’re fed up with it and they don’t want to take those measures 
anymore, which is a shame. (T14)  

 
Indeed, there was evidence that Germ Defence’s messages around the importance of 

protecting others came through:  
 
They’re good ideas [from Germ Defence] because then it’s like less – there’s less chance of 

people catching COVID in school. And if one person in school gets it, then not everyone in school 
will get it (C9)  

 
It [Germ Defence] challenged me on the idea of wearing a face covering in my home but I think 

I would only do that in exceptional circumstances. It got me thinking about whether I should be 
wearing them when I meet with people (P10) 

 
School staff, parents’, and students’ concerns about the impact of COVID-19 for oth-

ers, and concerns about others’ behaviour in relation to COVID-19, indicated a widely 
held recognition of the importance of behaving in a way that protected those around them. 
This emphasised the importance of our guiding principle to promote a sense of collective 
responsibility and led to the strengthening of messaging around this throughout the in-
tervention. 

 
Theme 3: Practical barriers to adopting infection control behaviours 
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Often, participants reported barriers of a practical or logistical nature which impeded 
their ability or motivation to adopt certain recommendations. These often related to child-
care responsibilities, or to available space or resource issues.  

 
Caring responsibilities towards young children often presented a barrier for parents 

with regards to adopting certain infection control behaviours. For example, none of the 
parents interviewed felt it feasible to keep a social distance from their child, and this in-
cluded isolating if they were to contract Covid-19:  

 
And you’ve gotta still look after them haven’t you, and when my son had it we didn’t make 

him isolate away from the rest of us because mentally for them I think that would be really, yes, to 
put them in one room, yes too much (T4) 

 
I don’t know whether it’s feasible with a young child. … It would be very difficult for me to 

do it because my five-year old’s a very cuddly little boy and to tell him that he couldn’t see his 
mummy for seven days while she’s locked in a bedroom would be quite hard (P1)  

 
You may still want to be with your children when they eat because of the risk of choking, if 

there isn’t another adult in the house you live with (P7) 
 
Similarly, some children questioned the feasibility of distancing within the home if 

they or their parents tested positive:  
 
I just don’t see that it’s realistic to keep a two metre distance from people like your mum and 

dad (C14)  
 
Another barrier to implementing the suggested behaviours amongst staff, students 

and parents included logistical challenges of distancing associated with the amount of 
space within their school or home. The majority of students interviewed, for example, 
discussed the challenges of adopting each of the recommended behaviours when in 
school: facilities were not always available for handwashing using soap and water, face 
coverings were sometimes forgotten, opening windows meant a cold or noisy classroom, 
and social distancing was rarely possible in school corridors:  

 
The school’s not exactly built for this [social distancing]…for one thing, there’s 215 people in 

my year; it’s not exactly easy, and also the corridors aren’t the thickest and then they try and split 
them in half to make a one-way system but then the one-way system is so thin, it’s hard to walk 
down… because when everyone leaves the lessons at the same time, all 215 people are in one corri-
dor so they can’t really try and keep us two metres apart otherwise everyone’s going to be really 
late for their lessons (C6)  

 
We’ve just told them they need to keep their own distance because obviously classrooms aren’t 

built for a two metre gap (T1)  
 
I don’t think we could do that two metres apart indoors because we live in a small flat (P7) 
 
From these findings it was clear the intervention needed to do more to help users to 

understand the objective of reducing rather than eliminating risk and to address the po-
tentially detrimental belief that if a behaviour is not done perfectly, it is not worth doing 
at all. This understanding helped to focus the intervention’s messaging on acknowledging 
the challenges of adopting certain behaviours. Subsequently, as shown in Table 3, sugges-
tions of alternative behaviours were provided, and the wording throughout the interven-
tion was changed to reinforce the importance of ‘doing as much as possible’. 
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3.3.2. Table of Changes Analysis 
As described above, some of the feedback identified necessary modifications to the 

intervention content to optimise the acceptability and persuasiveness of Germ Defence’s 
messages. Our table of changes analysis, conducted alongside the thematic analysis, al-
lowed us to rapidly collate and discuss this feedback within the team to agree the altera-
tions that would be implemented before seeking further feedback. A summary of the main 
changes made to the intervention throughout this process are presented below in Table 3 
with illustrative quotes (an example excerpt from the table of changes is presented as sup-
plementary materials, document D). These data informed the iterative modification of 
Germ Defence to reach a final version to be disseminated to schools at the start of the 2021 
Autumn term. 

 
Table 3: Summary of main changes made 
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Evidence Examples Subsequent intervention change 

 Many participants who deemed them-
selves/their household as ‘low risk’ reported 
some of the more stringent behavioural recom-
mendations as unrealistic and reported them-
selves unlikely to adopt these. 

When I read the first paragraph I thought ‘Oh 
you’re joking!’ I don’t want to wear face coverings 
at home… I think it’s because it feels like a safe 
place because they’re horrible to wear and because I 
would think that because we don’t have people in 
the at risk category in our household (P10)  
  
It’s not always that practical… in our living ar-
rangements. So if we, for example, have my elderly 
parents stay with us, space wise, I don’t think we 
could do that two metres apart indoors because we 
live in a small flat (P7)  
  
There are some examples that you just need to 
quickly put one [face covering] on and it's not re-
ally feasible (C15)  

 Addition of a high/low risk screening 
question/algorithm (to Home section) was 
added to display more ‘stringent’ behav-
ioural planning questions only to users who 
deemed themselves at high risk.  
 Reinforced the ‘try to do as much as pos-
sible’ message and added in wording such 
as ‘when and where possible’.  

 Common barriers to certain behavioural rec-
ommendations were identified: limited physical 
space (both in school and at home); needing to 
care for young children; lack of opportunity to 
always wash hands with soap and water at 
school; opening school windows leading to be-
ing uncomfortable inside. 

The school’s not exactly built for this…because 
when everyone leaves the lessons at the same time, 
all 215 people are in one corridor so they can’t re-
ally try and keep us two metres apart otherwise 
everyone’s going to be really late for their lessons 
(C6)  
  
Within school you can’t actually physically do a 
two metre kind of social distancing within the ac-
tual classroom ‘cause there’s not enough space 

 Reinforced the ‘do as much as possible’ 
message to acknowledge that there will be 
circumstances in which these are not possi-
ble.  
 Suggestion to parents of wearing a face 
covering when with their child inside their 
home was still better than not doing so in a 
situation where a family member may be 
vulnerable and/or be infected.  

Preprints (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 15 March 2022                   doi:10.20944/preprints202203.0208.v1

https://doi.org/10.20944/preprints202203.0208.v1


 2 of 29 
 

 

with 30 children and often you have like three or 
four members of staff in the room as well (T4)  
  
It would be very difficult for me to do it because 
my five-year old’s a very cuddly little boy and to 
tell him that he couldn’t see his mummy for seven 
days while she’s locked in a bedroom would be 
quite hard. If you’ve got young children and 
they’re used to having you there all the time, it 
would be very difficult. It kind of resonates that it’s 
the sensible thing to do, but whether it’s feasible for 
all families to do, it does give people the idea of ‘if 
you can do it, then do it’. (P1)   
  
I almost never wash my hands before and after put-
ting it [face covering] on, because there just wasn’t 
the time…in the corridor going into the classroom, 
not all the classrooms have sinks anyway (C15)  
  
We don’t give the students the opportunity to 
wash their hands regularly within school – they 
come into the classroom, they sanitise their hands 
and then, when they leave the classroom, they sani-
tise their hands, but they don’t wash them as such 
(T3)  
  
So, the fresh air thing we are doing that but obvi-
ously in the winter that was a bit of a tricky 

 Included ‘hand sanitiser’ as an alterna-
tive within advice re handwashing.  
 Added suggestions to overcome certain 
barriers experienced by students and school 
staff e.g., to bring in extra layers of clothing 
and to also open internal doors for ventila-
tion.  
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situation because we were told we obviously had to 
shut the windows because it was absolutely freez-
ing. So, that was a bit tricky (T8) 

 Mixed feedback regarding the presentation of 
information about vaccinations; many participants 
deemed it important for students to be aware of, 
others felt the information was not relevant to 
young people. N.B. During the development of 
this content it was unclear as to whether/ when 
young people would be offered vaccination. 

I think they need to know why it’s important for 
them to have a vaccination (T3)  
  
It might just confuse them [children] thinking, 
“Why am I reading a vaccination page?” Or, “Am 
I going to have a vaccination now?” Or, “Why am 
I reading it because I don’t think I get one.” Sort of 
thing, so it’s a waste of time (P1)  
 
I mean children maybe who were younger than me 
might not really find it that helpful, but people my 
age and definitely older people will find it really 
helpful. (C2)  

 Added a message to the vaccinations 
page to clarify that, whilst the information 
may not currently be personally applicable 
to children, it was designed to help them 
understand how the vaccines may affect 
those around them, such as their family and 
teachers.   

 Several participants expressed confusion to-
wards the questions regarding their current and 
planned behaviours. Many reported these pages 
looked too similar, and participants were unclear 
as to what they were being asked to do. 

On the ‘what would you do in the future’ [page] I 
think maybe you could simplify the way it's ex-
plaining what you have to do for that bit? Because 
I was confused in what I actually have to do. (C1)  
  
I thought, why are they asking me it again? And 
then the second one was, now you’ve done this, 
what will you do better? (T10)  

 Instructions on these pages were made 
clearer via rewording and displayed in a 
text box. Each of the pages were changed to 
have different coloured backgrounds and 
key instructional text was highlighted.    

  

 Almost all participants described the interven-
tion’s content as ‘too text heavy’ stating that it also 
needed more colour and icons throughout to be 
engaging for all users, particularly children. 

A few more pictures, maybe like a bit more colour, 
but it’s relatively informative and yeah, just to be 
made more to a child’s level of how they would 
speak rather than adults (P6)  

 The amount of text was reduced and re-
worded to be more accessible with less jar-
gon. Pages were better presented through 
the use of bullet points, text boxes and icons. 
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Several participants stated that rewording jargon 
(e.g., ‘not applicable’ and ‘vulnerable’) was essen-
tial to improving accessibility. 

 Sometimes when things are too long, people will 
just not read it and just skim past it, but if it’s like 
a short sentence in a bright green box, you’re 
more likely to just quickly read it (C12)  
 
I didn’t know what that [not applicable] means so 
maybe some other kids my age might not know 
what it means, or even older (C7) 

Additional information was displayed via 
‘dropdowns’.  
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By addressing user feedback, we rapidly adapted Germ Defence to ensure its recom-

mendations, structure, and tone were as relevant and persuasive as possible to school 
staff, parents, and students. Positive feedback indicated these changes were well received. 
In particular, some parents were receptive to how the adapted messaging focussed on the 
importance of trying to enact a behaviour as best as possible:  

 
It [Germ Defence] was very pragmatic about minimising touching rather than, ‘You shalt not 

touch,’ but if you’ve minimised, it goes back to that viral load thing really, doesn’t it? ‘You do as 
much as you can do, this all helps, it’s worth doing, it’s worth your inconvenience because this is 
how it’s going to benefit,’ and I think that’s quite good (P9) 

 
Additionally, several students reflected on the ways Germ Defence explained the im-

pact an individuals’ actions can have, and how it promoted a collective responsibility by 
sharing stories about other people’s experiences as motivation for adopting the suggested 
behaviours:   

 
The first paragraph is pretty good because – I don’t know – it’s like everyone can do their bit 

and stuff and it makes them feel involved. It’s good that it tells everyone that you don’t know what 
people have at home. They could have someone who’s old. Because you never know, they might live 
with someone who could be at risk (C9) 

 
Several participants, felt the intervention offered good rationales for behaviours, as 

well as useful prompts and reminders for those who may have relaxed their adoption of 
health behaviours since having the vaccination:  

 
We all know about it [Covid-19] of course, but a lot of students don’t really understand how 

wearing a mask can make a difference, and how sanitising, washing your hands can make a differ-
ence (C13)  

 
For your family and friends, if they’ve had the vaccination and they’re doing something that 

maybe they shouldn’t, you could maybe just note to them ‘maybe you shouldn’t do that, or you 
could do this [suggested behaviour in Germ Defence]’, and if some people think they’re invincible 
once they’ve had the vaccine, maybe just tip them it’s not 100% effective (C5)  

 
Input from school staff, students and parents highlighted the importance of focusing 

on integrating the adoption of health behaviours into daily interactions and practices 
within the school and home setting. Praise was received for Germ Defence’s potential to 
‘bridge the gap’ between home and school as a way of reducing inconsistent messages 
between these settings:  

 
I could see this working in school, and then in a household where, for example, the parent’s 

primary language may not be English, actually to have children that understand this from using 
it at school, they may be able to communicate that to their parents, or if there is illiteracy or any 
other reason why the parent may not be able to take on this information themselves. Sometimes I 
think you can feed it through the children. (P10)  

 
I like that it’s a simple thing that they [students] can do, which is to share it with their com-

munity, which is great. We [school staff] would, potentially, put it onto our school website, or into 
Twitter, or Instagram – or something like that – to share it with our students and parents as well 
(T3)  

 
Following this iterative optimisation process of Germ Defence for Schools, the sixth 

version of the intervention was ready to be disseminated within schools.  
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4. Discussion 
This study drew on input from PPI contributors, evidence from existing literature, 

and think aloud interview data to inform the rapid optimisation of Germ Defence for use 
as a whole school intervention. The adapted intervention was generally considered by 
students, school staff, and parents to be acceptable, accessible, and persuasive. The pre-
sent study provides evidence of the suitability of Germ Defence as a whole school inter-
vention during the COVID-19 pandemic.  

 
Our results suggest that infection control behaviours promoted by Germ Defence 

were generally deemed feasible and acceptable by students, school staff, and parents in 
the context of ongoing risks from COVID-19. Whilst some behaviours were viewed as 
acceptable all the time, others were only viewed as acceptable in certain circumstances. 
For instance, wearing a face covering in crowded spaces and regularly washing or sani-
tising hands were viewed as realistic behaviours to implement all the time. Recent evi-
dence has similarly indicated that regular handwashing or hand-sanitising is an accepta-
ble behaviour during the pandemic [35, 36] and our study provides support for the ac-
ceptability of handwashing in schools.  

 
By using the person-based approach, our data was able to highlight which of the 

recommended behaviours were considered unrealistic or unacceptable to implement. For 
example, socially distancing within small classrooms and wearing a face covering around 
vulnerable family members at home were only considered to be feasible in extreme cir-
cumstances. Indeed, an individuals’ willingness to adopt specific behaviours appeared to 
be influenced by the interrelationship between risk perceptions and practical barriers to 
doing so. For example, parents who deemed themselves low-risk were not willing to wear 
a face covering at home around their child/ren, even if their child/ren had tested positive 
for COVID-19. For several parents, engagement in protective behaviours were not com-
patible with caring for their child on a practical level. It should be noted however that the 
parents within the current sample were predominantly from non-vulnerable households 
and had experience of living in the pandemic for 12-months or more by the time of their 
interview, so perhaps may not share the same attitudes towards protective behaviours as 
those in more vulnerable families, or even that they may have held at an earlier stage of 
the pandemic. This finding regarding how risk perceptions relate to protective behaviours 
is very much in line with previous research that suggests risk perception, as well as per-
ceived response efficacy of infection control behaviours, is significantly related to the 
adoption of preventive health behaviours [36, 37, 38, 39]. These findings also provide sup-
port for theoretical models such as the Health Belief Model [40] and Protection Motivation 
Theory [41]. These theories propose that an individual’s motivation to undertake a partic-
ular behaviour is in part influenced by their perceptions of risk or threat relating to that 
behaviour in the context of the current study, perceptions of susceptibility to and severity 
of COVID-19. 

 
Individuals’ perceptions of risk appeared to be influenced by several factors such as 

whether they or someone in their household is at risk of serious illness from COVID-19, 
beliefs about within-home transmission, and the implementation of the vaccination pro-
gramme. In addition, some school staff members were concerned that their students 
and/or their students’ families would not engage in infection control behaviours, which 
they believed would increase their risk of contracting COVID-19 at school and reduce 
their control over their COVID-19 exposure. However, most school staff members re-
ported feeling safer once they were vaccinated. These findings align with existing research 
that suggests that trust (i.e., confidence in those managing risk), visibility (i.e., how imme-
diately evident a risk is), voluntariness (i.e., the extent to which a person has control over 
their exposure), and knowledge (i.e., the extent to which a person understands the risk) 
are key factors that generally alter risk perceptions [42]. More recent evidence suggests 
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direct personal experience with COVID-19 and perceived harmfulness of the infection is 
related to higher risk perception [39, 43]. As risk perceptions appeared so instrumental in 
determining the perceived acceptability and feasibility of recommended behaviours, it 
may be beneficial for future adaptations to Germ Defence to include features that support 
users to assess and understand their risk. 

 
The intervention content was designed to promote a sense of shared responsibility 

i.e., everyone collectively taking action to protect themselves and others more vulnerable 
against COVID-19. This feature was perceived by the majority of participants as a persua-
sive argument for adopting the suggested behaviours. Research suggests that the role of 
prosocial values is an important predictor of adopting protective health behaviours dur-
ing the COVID-19 pandemic [38; 39]. This finding highlights the benefit of encouraging 
students using Germ Defence to enact even small changes, collectively or individually, for 
reducing overall risk. In addition, our findings provide support for the sense of shared 
responsibility as a potentially important influence on behaviour.   

 
Our results also highlight several logistical barriers that sometimes make it difficult 

to implement the intervention’s recommended behaviours, in school and in the home. At 
school, these barriers were primarily related to the lack of physical space and appropriate 
resources. Previous research also states that having sufficient space is an important factor 
in how feasible it is for people to socially distance [26] and highlights an urgent need for 
alternative options for infection control measures to be made available in school settings. 
Whilst a lack of physical space and appropriate resources was occasionally an issue within 
the home, the major practical barrier to infection control behaviours was around the phys-
ical care needs of young children (e.g., feeding, dressing, personal hygiene, providing 
comfort). This finding mirrors what has been suggested previously signifying the im-
portance of physical closeness between household members, even when a household is 
identified as high risk [36, 44]. Although content was included in which these challenges 
were acknowledged, and users encouraged to action what was possible, future research 
is needed to explore how such logistical barriers may be overcome to allow for optimal 
infection control in future pandemics. 

 
Existing evidence has shown Germ Defence to be effective with various adult popu-

lations and acceptable in relation to COVID-19 [11, 13, 14, 15, 35]. The current study led to 
adaptations to the intervention for use in the school community and provides additional 
preliminary evidence that Germ Defence may be successfully adapted for use in different 
contexts and with different populations. Further research is now needed to explore the 
efficacy of the adapted content for increasing infection control behaviours in schools. 

 
Strengths and limitations  
The breadth and depth of input from students, school staff and parents allowed Germ 

Defence to be optimised for a variety of users. Co-designing interventions with young 
people is identified as a key strategy for enhancing engagement [45]. As such, it is hoped 
that our in-depth involvement of young people aged 11-18 at all stages of optimising 
Germ Defence will improve the likelihood of it being engaging for students. Additionally, 
the systematic and transparent process of adapting the intervention is a key strength of 
this study. The rigorous iterative process of modifying Germ Defence documented in the 
table of changes allowed the research team to efficiently make changes with a clear record 
of the decision-making process. These changes were closely informed by the target users’ 
experiences and knowledge at all stages.  

 
There are however a number of limitations. Recruitment challenges resulted in a rel-

atively homogenous sample of school staff, consisting of largely female participants who 
predominantly identified as English, Welsh, Scottish, Northern Irish, or British. 
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Additionally, eight did not provide demographic information. Complete demographic 
data was also not collected from PPI members. As such, we are unable to fully describe 
the sample and so cannot be sure how diverse a group our findings are relevant to. An 
additional limitation relates to the (necessary) online nature of the study. Despite the think 
aloud method being successfully used remotely in a recent study [15], it is plausible that 
we were not able to fully realise the benefits of this method due to the remote nature of 
the interviews. For instance, the interviewer was not always able to see the intervention 
content the interviewee was viewing and consequently not able to ask follow-up questions 
to provoke further discussion. Nonetheless, this study does provide further evidence that 
the think aloud method can be implemented remotely for the majority of participants.  

 
Due to the scope of the current study, the voices of primary school-aged children 

along with staff, parents, and secondary school students from SEN schools are missing 
from this research. These groups are likely to have significantly different experiences of 
the pandemic compared to the sample reported here, and consequently may require dif-
ferent interventional support. Similarly, restrictions on time and funding meant that the 
school-adapted version of Germ Defence has not been translated into languages other 
than English, and therefore its reach is limited. 

 
Future directions 
The adapted Germ Defence for school communities aims to increase knowledge and 

implementation of infection control behaviours and, as a result, to help reduce the trans-
mission of COVID-19 among school students, staff, and parents. Future research should 
now be concerned with exploring how Germ Defence may be used to reduce transmission 
of infections outside pandemic settings. Indeed, since the underlying messages and prin-
ciples of the original Germ Defence intervention were created to reduce transmission of 
all respiratory infections and were shown to be effective for this purpose and for reducing 
gastrointestinal infection [11], the school-adapted intervention may also support infection 
control behaviours to reduce transmission of other infectious diseases such as the common 
cold, flu, and stomach bugs within a community setting.  Additionally, it may be advan-
tageous to explore how Germ Defence can best be used within school communities (e.g., 
as a lesson/homework task, an assembly discussion or for parents to use within the home 
on a technological device) as well as to evaluate the real-life implementation of Germ De-
fence and its effects on behaviour and infections in school settings. 

5. Conclusions 
By adapting Germ Defence and optimising the intervention for school communities 

we aimed to provide school students, staff members, and their families with an effective 
support resource to help mitigate against infection and transmission of COVID-19 within 
and from school settings. As well as providing a systematic overview of the process 
through which Germ Defence was adapted, our findings provide insight into which in-
fection control behaviours are broadly considered acceptable and feasible to implement 
amongst students, school staff, and parents such as hand washing/sanitising and mask 
wearing outside the home. However, our findings also indicate that individuals' percep-
tions of risk are important in deciding how feasible and acceptable behavioural recom-
mendations are in this context, and that certain logistical barriers including lack of physi-
cal space and childcare needs make some behavioural recommendations unrealistic. Due 
to the rigorous methodological approach and breadth and depth of input from various 
stakeholders, Germ Defence for school communities offers an easily accessible and com-
prehensive source of support to combat against COVID-19 transmission that also has 
wider relevance for other infectious diseases.     

Supplementary Materials: Please see additional word document. Supplementary materials A to D.  

Preprints (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 15 March 2022                   doi:10.20944/preprints202203.0208.v1

https://doi.org/10.20944/preprints202203.0208.v1


 5 of 29 
 

 

Author Contributions: Conceptualization, L.Y.; methodology, T.C., S.D. and R.E.; software, J.D.; 
validation, G.T. and B.A.; formal analysis, B.A. and G.T.; investigation, B.A. and G.T.; resources, 
S.D. and R.E.; data curation, J.D.; writing—original draft preparation, G.T. and B.A.; writing—re-
view and editing, G.T., B.A., S.D. and R.E.; visualization, G.T.; supervision, S.D. and R.E.; project 
administration, B.A. and G.T.; funding acquisition, L.Y. All authors have read and agreed to the 
published version of the manuscript. 

Funding: This research was funded by NIHR UKRI-MRC COVID-19 Rapid response initiative, 
grant number MR/V028545/1. 

Institutional Review Board Statement: The study was conducted in accordance with the Declara-
tion of Helsinki and approved by the School of Psychological Sciences Research Ethics Committee 
of the University of Bristol (protocol code 112184 18/11/2020). 
 
Informed Consent Statement: Informed consent was obtained from all subjects involved in the 
study. 
 
Data Availability Statement: The data presented in this study are available on request from the 
University of Bristol Data Repository. 

Acknowledgments: LY is an NIHR Senior Investigator, and her research programme is partly sup-
ported by NIHR Applied Research Collaboration (ARC)-West, National Institute for Health Re-
search Health Protection Research Unit (HPRU) in Behavioural Science and Evaluation, and the 
NIHR Southampton Biomedical Research Centre (BRC).  

SD and RE are supported by the National Institute for Health Research Health Protection Research 
Unit (HPRU) in Behavioural Science and Evaluation, a partnership between the UK Health Security 
Agency (UKHSA) and the University of Bristol.  

Conflicts of Interest: The authors declare no conflict of interest. 

 

References 
1. Office for national statistics. Academic Year 2020/21: Schools, pupils and their characteristics. Available online: https://explore-

education-statistics.service.gov.uk/find-statistics/school-pupils-and-their-characteristics (accessed on 10 September 2021).  
2. Poletti, P. et al. Probability of symptoms and critical disease after SARS-CoV-2 infection. ArXivorg 2020, 2, doi: 

https://doi.org/10.1001/jamanetworkopen.2021.1085   
3. Keeling, M.J. et al. The impact of school reopening on the spread of COVID-19 in England. The Royal Society 2021, 376, doi: 

https://royalsocietypublishing.org/doi/full/10.1098/rstb.2020.0261  
4. Department for Education. What all schools will need to do during the coronavirus (COVID-19) pandemic. Available online: 

https://www.gov.uk/government/publications/actions-for-schools-during-the-coronavirus-outbreak/schools-covid-19-opera-
tional-guidance (accessed 10 September 2021)   

5. Amin-Chowdhury, Z. et al. Implementation of COVID-19 Preventive Measures in Primary and Secondary Schools Following 
Reopening of Schools in Autumn 2020; A Cross-Sectional Study of Parents’ and Teachers’ Experiences in England. MedRxiv 
2021, doi: https://doi.org/10.1101/2021.06.03.21258289   

6. Lorenc, A., Kesten, J.M., Kidger, J., Langdord, R., Horwood, J. Reducing COVID-19 risk in schools: a qualitative examination of 
secondary school staff and family views and concerns in the South West of England. BMJ Public Health Emergency Collection 
2021, 5(1) doi: https://dx.doi.org/10.1136%2Fbmjpo-2020-000987  

7. Staniford, L.J. & Schmidtke, K.A. A systematic review of hand-hygiene and environmental-disinfection interventions in settings 
with children. BMC Public Health 2020, 20, 195-206, doi: https://doi.org/10.1186/s12889-020-8301-0   

8. Michie, S., van Stralen, M.M. & West, R. The behaviour change wheel: A new method for characterising and designing behav-
iour change interventions. Implementation Sci 2011, 6, 42-53, doi: https://doi.org/10.1186/1748-5908-6-42   

9. Michie, S. et al. Making psychological theory useful for implementing evidence based practice: a consensus approach. BMJ 
Quality & Safety 2005, 14, 26-33, doi: http://dx.doi.org/10.1136/qshc.2004.011155   

10. Goldberg, J.M. et al. Effectiveness of interventions adopting a whole school approach to enhancing social and emotional devel-
opment: a meta-analysis. Eur J Psychol Educ 2019, 34, 755–782, doi: https://doi.org/10.1007/s10212-018-0406-9   

11. Little, P. et al. An internet-delivered handwashing intervention to modify influenza-like illness and respiratory infection trans-
mission (PRIMIT): a primary care randomised trial. Lancet 2015, 24, 1631-39, doi: https://doi.org/10.1016/s0140-6736(15)60127-
1   

Preprints (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 15 March 2022                   doi:10.20944/preprints202203.0208.v1

https://doi.org/10.20944/preprints202203.0208.v1


 6 of 29 
 

 

12. Yardley, L., Morrison, L., Bradbury, K., Muller, I. The Person-Based Approach to Intervention Development: Application to 
digital Health-Related Behaviour Change Interventions. J Medical Internet Res 2015, 17(1), doi: https://doi.org/10.2196/jmir.4055   

13. Ainsworth, B. et al. Using an analysis of behaviour change to inform an effective digital intervention design: How did the 
PRIMIT website change hand hygiene behaviour across 8993 users? Ann. behav. med 2016, 51, 423-31, doi: 
https://doi.org/10.1007/s12160-016-9866-9   

14. Ainsworth, B. et al. Current infection control behaviour patterns in the UK, and how they can be improved by "Germ Defence", 
an online behavioural intervention to reduce the spread of COVID-19 in the home. MedRxi 2020, doi: 
https://doi.org/10.1101/2020.06.22.20137406  

15. Morton, K. et al. Adapting Behavioral Interventions for a Changing Public Health Context: A Worked Example of Implementing 
a Digital Intervention During a Global Pandemic Using Rapid Optimisation Methods. Front. Public Health 2021, 9, doi: 
https://doi.org/10.3389/fpubh.2021.668197   

16. CoMMinS. COVID-19 Mapping and Mitigation in Schools. Available online: https://commins.org.uk (accessed 10 September 
2021)  

17. Craig, P., Dieppe, P., Macintyre, S., Michie, S., Nazareth, I. & Petticrew, M. Developing and evaluating complex interventions: 
the new Medical Research Council guidance. BMJ 2008, 337, doi: https://dx.doi.org/10.1136%2Fbmj.a1655   

18. Biezen, R., Grando, D., Mazza, D., Brijnath, B. Visibility and transmission: complexities around promoting hand hygiene in 
young children – a qualitative study. BMC Public Health 2019, 19, doi: https://doi.org/10.1186/s12889-019-6729-x  

19. Chittleborough, C.R., Nicholson, A.L., Basker, E., Bell, S., Campbell, R. Factors influencing hand washing behaviour in primary 
schools: process evaluation within a randomized controlled trial, Health Education Research 2012, 27(6), 1055-1068, doi: 
https://doi.org/10.1093/her/cys061  

20. Kavitha, E., Srikumar, R., Muthu, G., Sathyapriya, T. Bacteriological profile and perception on hand hygiene in school-going 
children. J Lab Physicians 2019, 11(4), 300-304, doi: https://doi.org/10.4103/jlp.jlp_113_18   

21. White, S., Thorseth, A.H., Dreibelbis, R., Curtis, V. The determinants of handwashing behaviour in domestic settings: An inte-
grative systematic review. Int J Hyg Environ Health 2020, 227, doi: https://doi.org/10.1016/j.ijheh.2020.113512   

22. Willmott, M. et al. Effectiveness of hand hygiene interventions in reducing illness absence among children in educational set-
tings: a systematic review and meta-analysis. Arch Dis Child 2016, 101(1), 42–50, doi: https://doi.org/10.1136/archdischild-2015-
308875   

23. Rutter, S., Stones, C. & Macduff, C. Communicating Handwashing to Children, as Told by Children. Health Communication 2020, 
35(9), 1091-1100, doi: https://doi.org/10.1080/10410236.2019.1613478   

24. Medeiros, E.R., Rebouças, D.G.C., Paiva, A.C.S., Nascimento, C.P.A., Silva, S.Y.B., Pinto, E.S.G. Studies evaluating of health 
interventions at schools: an integrative literature review. Rev. Latino-Am. Enfermagem 2018, 26, doi: 
http://dx.doi.org/10.1590/1518-8345.2463.3008  

25. Zhang, X.S. & Duchaine, C. SARS-CoV-2 and health care worker protection in low-risk settings: a review of modes of transmis-
sion and a novel airborne model involving inhalable particles. Clin Microbiol Rev, 2020, 34(1), doi: 
https://doi.org/10.1128/CMR.00184-20   

26. Morawska, L. & Milton, D.K. It Is Time to Address Airborne Transmission of Coronavirus Disease 2019 (COVID-19). Clin Infect 
Dis 2020, 71(9), 2311-2313, doi: https://doi.org/10.1093/cid/ciaa939   

27. Qian, H. & Zheng, X. Ventilation control for airborne transmission of human exhaled bio-aerosols in buildings. J Thorac Dis 
2018, 10, doi: https://doi.org/10.21037/jtd.2018.01.24   

28. Verberk, J.D.M. et al. Experiences and needs of persons living with a household member infected with SARS-CoV-2: A mixed 
method study. PLoS ONE 2021, 16(3), doi: https://doi.org/10.1371/journal.pone.0249391  

29. Van den Haak, M.J., De Jong, M.D., Schellens, P.J. Evaluation of an informational web site: three variants of the think-aloud 
method compared. Tech Commun 2007, 54(1), 58–71, doi: unknown.  

30. Braun, V. & Clarke, V. Using thematic analysis in psychology. Qualitative Research in Psychology 2006, 3(2), 77-101, doi: 
https://doi.org/10.1191/1478088706qp063oa   

31. Ritchie, J., Lewis. J., Nicholls, C.M. & Ormston, R. Qualitative research practice: a guide for social science students and researchers. 
Sage: London, UK, 2003.  

32. Korstjens, I., & Moser, A. Series: Practical guidance to qualitative research. Part 4: Trustworthiness and publishing. European 
Journal of General Practice 2018, 24(1), 120-124, doi: https://doi.org/10.1080/13814788.2017.1375092   

33. Elliott, V. Thinking about the Coding Process in Qualitative Data Analysis. The Qualitative Report 2018, 23(11), doi: 
https://doi.org/10.46743/2160-3715/2018.3560   

34. Zhang, R., Li, Y., Zhang, A.L., Wang, Y. & Molina, M.J. Identifying airborne transmission as the dominant route for the spread 
of COVID-19. PNAS 2020, 117(26), 14857-14863, doi: https://doi.org/10.1073/pnas.2009637117    

35. Ainsworth, B. et al. Infection Control Behavior at Home During the COVID-19 Pandemic: Observational Study of a Web-Based 
Behavioral Intervention (Germ Defence). J Med Internet Res 2021, 23(2), doi: https://doi.org/10.2196/22197    

36. Morton, K. et al. Infection control in the home: a qualitative study exploring perceptions and experiences of adhering to protec-
tive behaviours in the home during the COVID-19 pandemic. BMJ Open 2021, 11(12), doi: https://bmjopen.bmj.com/con-
tent/11/12/e056161.full   

37. Dryhurst, S. et al. Risk perceptions of COVID-19 around the world. Journal of Risk Research 2020, 23(7-8), 994-
1006, doi: 10.1080/13669877.2020.1758193  

Preprints (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 15 March 2022                   doi:10.20944/preprints202203.0208.v1

https://doi.org/10.20944/preprints202203.0208.v1


 7 of 29 
 

 

38. Schneider, C.R. et al. COVID-19 risk perception: a longitudinal analysis of its predictors and associations with health protective 
behaviours in the United Kingdom. Journal of Risk Research 2021, 24(3-4), 294-313, doi: 10.1080/13669877.2021.1890637  

39. Scholz, U. & Freund, A.M. Determinants of protective behaviours during a nationwide lockdown in the wake of the COVID-19 
pandemic. British Journal of Health Psychology 2021, 26(3), 935-957, doi: https://doi.org/10.1111/bjhp.12513   

40. Rosenstock, I.M. The Health Belief Model and Preventive Health Behavior. Health Education & Behavior 1974, 2(4), 354-386, doi: 
https://doi.org/10.1177%2F109019817400200405   

41. Rogers, R.W. A Protection Motivation Theory of Fear Appeals and Attitude Change. The Journal of Psychology 1975, 91(1), doi: 
https://doi.org/10.1080/00223980.1975.9915803   

42. Cori, L., Bianchi, F., Cadum, E. & Anthonj, C. Risk perception and COVID-19. Int. J. Environ. Res. Public Health 2020, 17(9), doi: 
https://doi.org/10.3390/ijerph17093114   

43. Qin, H., Sanders, C., Prasetup, Y., Syukron, M. & Prentice, E. Exploring the dynamic relationships between risk perception and 
behavior in response to the Coronavirus Disease 2019 (COVID-19) outbreak. Social Science & Medicine 2021, 285, doi: 
https://doi.org/10.1016/j.socscimed.2021.114267   

44. Denford, S. et al. Preventing within household transmission of Covid-19: is the provision of accommodation to support self-
isolation feasible and acceptable? BMC Public Health 2021, 21, doi: https://doi.org/10.1186/s12889-021-11666-z  

45. Partridge, S.R. & Redfern, J. Strategies to Engage Adolescents in Digital Health Interventions for Obesity Prevention and Man-
agement. Healthcare 2018, 6(3), doi: https://doi.org/10.3390/healthcare6030070  

Preprints (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 15 March 2022                   doi:10.20944/preprints202203.0208.v1

https://doi.org/10.20944/preprints202203.0208.v1

