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14 Abstract

15 There is an ongoing trend towards more frequent and multiple crises. Whilst there is a clear 
16 need for behaviors to become more sustainable to address the climate crisis, how to achieve 
17 this against the backdrop of other crises is unknown. Using a sample of 18,805 participants 
18 from the UK, we performed a survey experiment to investigate if communication messages 
19 provide a useful tool in nudging intentions towards improved sustainability in the context of 
20 the COVID-19 pandemic. We found that, despite the ongoing COVID-19 crisis, media 
21 messaging resulted in increases in sustainability-related intentions for all our communication 
22 messaging conditions. Specifically, after our communication was presented, i) almost 80% of 
23 people who were not currently recycling their surgical masks reported their intention to do so; 
24 there was a >70% increase in both ii) the number of people likely to pick up face mask litter 
25 and iii) the number of people willing to disinfected and reuse FFP masks 4-6 times; whilst iv) 
26 there was an increase by 165% in those who would wash cloth masks at 600C. Our results 
27 highlight that communication messaging can play a useful role in minimizing the trade-offs 
28 between multiple crises, as well as maximizing any synergies. To support this, decision-
29 makers and practitioners should encourage the delivery of sustainability advice via multiple 
30 sources and across different types of media, while taking steps to address potential 
31 misinformation.

32
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35 Introduction 

36 The COVID- 19 pandemic was an unprecedented global crisis. The first confirmed case was 
37 recorded in December 2019 and then the number of confirmed cases substantially increased 
38 to above 7,800 cases worldwide in late January 2020 (World Health Organization 2020b). 
39 The official death toll from COVID-19 surpassed one million by late September 2020 
40 (Ioannidis 2020). To slow the rate of transmission of the virus and protect public health, 
41 health professionals encouraged the practice of wearing face masks (World Health 
42 Organization 2020a). Many governments introduced national guidance on the use of mask 
43 coverings and instigated their use in workplaces and public buildings (Roberts et al. 2022). 

44 However, decision-makers and citizens were unable to focus on this health crisis alone as 
45 there were (and are) multiple ‘wicked’ problems that require urgent attention. For example, 
46 across the globe, we observe widespread climate change (IPCC 2023), biodiversity loss (Hill 
47 et al. 2018), and a global decline in the benefits people receive from nature (IPBES 2019; 
48 Ruckelshaus et al. 2020). Importantly, the consequences of unsustainable practices in 
49 response to COVID-19 may have contributed to the severity of these crises (Prata et al. 2020; 
50 De-la-Torre and Aragaw 2021; Roberts et al. 2022). Although wearing masks may have 
51 contributed to a reduction of the COVID-19 outbreak (World Health Organization 2020a), 
52 the use of face masks adds another stress on the environment (Klemeš et al. 2020; Prata et al. 
53 2020; Roberts et al. 2022). For example, surgical masks are mainly made of non-
54 biodegradable plastics and can take 450 years to break down (Dybas 2021). A single surgical 
55 face mask can release as many as 173,000 microfibers per day into the seas, which is 
56 damaging to marine life (Saliu et al. 2021). In 2022, surveys indicated that face masks 
57 accounted for more than 5% of all litter in the UK (Roberts et al. 2022). 

58 Thus, there is a clear need to act in a more sustainable way even when faced with other 
59 ongoing crises – particularly as there is an ongoing trend towards more frequent and multiple 
60 crises, ranging from the climate crisis to a cost of living crisis to the COVID-19 pandemic 
61 (Gear 2022; Pinkwart et al. 2022). While there is a clear need for behaviors to change to 
62 become more sustainable, is it possible to change behaviors given a multiple crisis backdrop 
63 or are people too busy ‘fighting the fires’ of multiple crises to make substantial change? And, 
64 if it is possible, how can this behavior change be stimulated? Whilst people report positive 
65 attitudes towards sustainable consumption (Trudel and Cotte 2009), they often hesitate to act 
66 sustainably (Devezer et al. 2014). This is partially because the payoff of acting unsustainably 
67 is certain (i.e., immediate gratification in the here and now), whereas some of the favorable 
68 outcomes of sustainable consumption will benefit the environment, the society and the 
69 economy external to the self (White et al. 2019) and may be only seen in the distant future 
70 (Amel et al. 2017). 

71 Media messaging can influence public opinion on social issues, as shown in communication 
72 theories and models, such as agenda setting ideas (McCombs and Shaw 1972). Media agenda 
73 building refers to the attempts that individuals/organizations/institutions have on how people 
74 perceive the objects of the communication messaging or convey the agenda of what is crucial 
75 to someone (McQuail 2010). During the COVID-19 crisis, many studies focused on the effect 
76 media has on changing perceptions about health-related risks and how to conduct health 
77 protection practices properly (e.g., Lee and Li 2021; Romer and Jamieson 2021; Liu et al. 
78 2022). Importantly, media communication builds trust even when presented with 
79 uncertainties. For example, as the public health crisis evolved (e.g., H1N1 influenza), 



80 uncertainties were high, but health warnings may still have impacted public health behaviors 
81 (Bish and Michie 2010). However, there have been inconsistences surrounding the impact of 
82 such communications. For example, Romer and Jamieson (2021) and Liu et al. (2022) both 
83 carried out investigations starting in the first half of 2020 (i.e., during COVID-19 pandemic). 
84 Romer and Jamieson (2021) found no significant impact of media messaging on mask-
85 wearing behaviors whereas Liu et al. (2022) highlighted its positive effect on intentions to 
86 wear masks. 

87 The top-down framework (also called the deficit model; Durant 1995) has been well 
88 documented for health and policy communications for many decades (Porat et al. 2020). It 
89 refers to media agenda settings starting from ‘the science or evidence’. This framing 
90 prioritizes the accuracy and the importance of the message derived from science which is 
91 essential to inform policies and to fill in public knowledge gaps by experts’ advisories. The 
92 top-down approach was deemed suitable due to the unprecedented nature of the COVID-19 
93 pandemic and the limited awareness among the audience regarding the environmental 
94 implications of health practices related to COVID-19 (i.e., knowledge gap). The messaging 
95 used in this study was supported by scientific evidence, including guidance on FFP 
96 disinfection methods (evidence in the message supported by Ludwig-Begall et al. 2021) and 
97 the recommended washing temperature for cloth masks (NHS England and NHS 
98 Improvement 2020; and Brennan et al. 2021; Table 1). Employing this top-down strategy 
99 significantly bolstered the credibility of the messaging and helped address knowledge 

100 deficiencies among the audience, thereby encouraging their engagement in sustainable 
101 practices amidst uncertain circumstances. 

102 During a crisis, it is not only the message being communicated that is important, but it also 
103 matters ‘who’ oversees communication (e.g., local government and health institutes) (Larson 
104 and Heymann 2010; Quinn et al. 2013). For example, most of the messages investigated in 
105 previous studies during public health crises or the COVID-19 pandemic involved 
106 communications by state governments and health institutes (e.g., Quinn et al. 2013; Lee and 
107 Li 2021; Romer and Jamieson 2021). During health emergencies, government and public 
108 health professionals need to communicate effectively to enhance public resilience (Rubin et 
109 al. 2009; Vardavas et al. 2021), and encourage risk-reducing behaviors (e.g., vaccinations; 
110 Bish et al. 2011). Similarly to when patients look for guidelines and feedback from 
111 practitioners, the audience relies on the health communication from the government and 
112 health institutes due to trust building (Porat et al. 2020).

113 In some contexts where trust building between the government and citizens is problematic 
114 (Parsons and Wiggins 2022), people are more likely to be reliant on advisories from other 
115 parties. A census report in 2023 shows only 1 in 5 adults in Great Britain indicated their trust 
116 in the UK government (Office for National Statistics 2024). Research on the role of other 
117 parties (e.g., celebrities, companies) has received limited attention, with notable exceptions. 
118 For example, celebrity spokesperson Tom Hanks achieved the same level of respondents’ 
119 willingness to re-share a call to social distancing as the Government did (Abu-Akel et al. 
120 2021).

121 Liu et al. (2022) showed that mass or mainstream media (e.g., newspapers, TV) was more 
122 effective at changing intentions to wear masks than social media because social media 
123 includes user-generated content with little scrutiny and so is perceived as lacking in 
124 credibility. However, social media is considered as a common communication means; for 



125 example, Twitter is one of the prominent social networking sites and has over 330 million 
126 active users sending around 6,000 status updates, or tweets, every second globally (Turner 
127 2024). During the COVID-19 pandemic, social media has been widely used as an essential 
128 communication means by governments, organizations and educational institutions (Gao et al. 
129 2020). Social media becomes relevant in this context because it enables real-time and two-
130 way interactive communication, knowledge exchange, information sharing and trust building 
131 (Lovejoy and Saxton 2012; Saffer et al. 2013). Health organizations, therefore, use Twitter as 
132 a popular platform for health promotion and public participation (Park et al. 2016) as well as 
133 for understanding public perceptions/misconceptions and their information needs about 
134 COVID-19 (Hauer and Sood 2020).

135 Research on communication messaging about sustainable practices under the backdrop of a 
136 public health crisis has remained limited (e.g., Ayman et al. 2020). While previous research 
137 has paid due attention to the role of either media types or media sources, this study expands 
138 previous investigations by studying both multiple media types (i.e., tweets, advertorials, web-
139 based news) and media sources (i.e., local government, non-governmental organizations 
140 [NGOs], companies, celebrities) across multiple behavioral contexts related to mask wearing 
141 (Figure 1). We particularly focus on enhancing more sustainable practices (i.e., picking face 
142 mask litter, adopting FFP disinfection measures, recycling surgical masks and washing cloth 
143 masks at the lowest safe temperature), providing useful insights into how more sustainable 
144 behaviors can be encouraged against a backdrop of other crises. We did so using a survey 
145 experiment run with 18,805 people across the United Kingdom (UK) in the context of the 
146 COVID-19 crisis in September 2022.

147 Materials and Methods

148 1. Data collection

149 Data collection occurred in September 2022. The surveys were distributed using 
150 PickMyPostcode – a free, postcode lottery website through which people can 
151 complete surveys (https://pickmypostcode.com/survey-draw/). With every survey completed 
152 members build a cash bonus, which they have a chance to win alongside prize money that is 
153 awarded to winners randomly drawn from the postcodes. We targeted all postcodes across the 
154 UK. Individuals signed up to Pick my Postcode were notified on the survey page that there 
155 was a survey available for their postcode with a bonus of £1. Whilst PickMyPostcode 
156 recruited the participants, the survey was developed and completed on the Qualtrics platform. 

https://pickmypostcode.com/survey-draw/


157

158 Figure 1: The motivation and methodological approach of our study

159 The aim of our survey was to conduct an experiment to determine if sustainable behaviors 
160 related to the use of face masks were likely to be changed by communication messaging 
161 delivered from varied types and sources of media (SI-1). We manipulated the communication 
162 messaging delivered across three types of media (tweets vs. web-based news vs. advertorials) 
163 and four sources of media (company vs. NGO vs. celebrity vs. local government; Figure 1). 
164 We used the fictional, neutral company name TAPAT (e.g., Johnson et al. 2011), but for the 
165 other treatments (NGO vs. celebrity vs. local government) we used real entities – Carbon 
166 Trust for the NGO condition, and Nottinghamshire County Council for the local government 
167 condition. Participants were to assume they were from the local County Council that was 

Current knowledge:
•Top-down (Porat et al. 2020) and 
Deficit models (Durant 1995) focus on 
the evidence in messaging to knowledge 
deficiencies among audience

Current knowledge:
•How the message is communicated and 
who is communicating it are important 
(Larson and Heymann 2010; Quinn et 
al. 2013)

Current knowledge:
•Multiple wicked problems require 
urgent attention (e.g., adapting to 
Covid-19 and being more sustainable, 
Prata et al. 2020; Roberts et al. 2022)

Research gaps:
•Past studies only look at media types or media sources, and 
not both together

•Most studies focus on one crisis (e.g., Covid-19) and not 
how one crisis interacts with another

•

Survey approach:
•Data collection occurred September 2022 using 
PickMyPostcode (https://pickmypostcode.com/survey-
draw/)

•18,805 people in the UK were surveyed
•

Before our communications we 
measured:

•How likely people were to pick up 
face covering litter 

•The frequency with which they 
currently recycled their surgical face 
coverings

•The frequency of wearing FFP masks 
before disposal

•The temperature used to wash cloth 
face masks

Our communications:
•We communicated: i) how face 
covering litter can be picked up safely, 
ii) how surgical masks can be 
recycled, iii) how FFP masks can be 
disinfected and reused, and iv) the 
temperatures needed to disinfect cloth 
masks.

•From four sources: NGOs, Local 
government, celebrity, company.

•By three media types: advertorials, 
tweets, web-based.

After our communications we re-
measured:

•How likely people were to pick up 
face covering litter 

•The frequency with which they 
recycled their surgical face coverings

•The frequency of wearing FFP masks 
before disposal

•The temperature used to wash cloth 
face masks

Change in behavioural intention:
•By comparing before and after the communication messaging, we analyse the impact of our messages on behavioural intention.



168 used in the experiment (‘Imagine that you are a resident within the Nottinghamshire County 
169 Council area’). The celebrity was a widely respected environmentalist within the UK, whose 
170 name is not included here for confidentiality reasons. 

171 Participants were first asked if they wore face masks during the COVID-19 pandemic and if 
172 they chose either FFP masks or surgical masks or cloth face coverings. Our experiment then 
173 collected participants’ responses to more sustainable behaviors before and after the 
174 communication messaging was presented to participants (Figure 1). Specifically:

175 • Those who did not wear masks were led to the picking up face mask litter condition. 
176 Their intention to pick up face mask litter was observed before versus after reading 
177 the communication message that introduced a local campaign to pick up face covering 
178 litter along with instructions for safely partaking in the activity (SI-1). 
179 • Those who wore surgical masks were allocated into the recycling surgical masks 
180 condition (SI-1). They were asked the frequency with which they currently recycled 
181 their surgical face coverings. Subsequently, their intention to recycle their surgical 
182 masks was captured on a 7-point scale (1-Extremely unlikely to 7-Extremely likely) 
183 after reading the manipulated message that specified the negative impact of 
184 discharging surgical masks into the environment and then introduced a recycling 
185 scheme at TAPAT stores. When reading the message, participants first received a 
186 preamble that referred to a well-known brand that had operated a mask recycling 
187 scheme that for confidentiality purposes was being disguised as “TAPAT”. TAPAT is 
188 fictional and was described as a supermarket that was widely available in the United 
189 Kingdom (SI-1). 
190 • Those who wore FFP masks were assigned to the condition of disinfecting FFP 
191 masks. The message indicated that FFP mask wearers could disinfect their FFP masks 
192 and do so a maximum of five times (SI-1). Participants were asked their frequency of 
193 wearing their FFP mask before disposing of it by a multiple-choice question. 
194 Behavior regarding re-wearing of an FFP mask was asked twice – once before 
195 viewing the message (“Please indicate how many times you wear your FFP face 
196 covering for before disposing of it”) and once after presenting the message (“Given 
197 this information about disinfecting your face covering, please indicate how many 
198 times you will wear your FFP type face covering in future before disposing of it”). 
199 • Those who wore cloth face coverings were assigned into the washing cloth face 
200 coverings condition. The message provided the recommendation that cloth masks 
201 should be washed at 60oC or above in order to ensure safe use (SI-1). The participants 
202 were asked about their choice of temperature to wash their cloth mask before viewing 
203 the message (“What temperature do you wash your cloth face covering at?”) and after 
204 the message was presented (“Based on this information, what temperature will you 
205 wash your cloth face covering at?”). 

206 2. Data analysis

207 Descriptive statistics show the demographic information of the respondents along with their 
208 behaviors of wearing masks during the COVID-19 pandemic. A sample of 18,805 
209 participants was recruited for the research (Mage=53.43, 63% female; SI-2). Most participants 
210 were from England (84%). Nearly half of the sample reported that they wore masks in the 
211 past month (8153 obs.). In which, the majority of mask wearers used surgical masks (3798 
212 obs.), followed by cloth masks (2961 obs.) and the FFP type (1379 obs.). Within the 



213 communication messaging conditions (described above), our sample were randomly and 
214 equally assigned to four conditions of media sources (company vs. NGO vs. celebrity vs. 
215 local government) and three conditions of media types (tweets vs. web-based news vs. 
216 advertorials; SI-2). 

217 The overall aim of this research was to determine if sustainable behavior change was 
218 associated with different media types and sources of communication messaging. Descriptive 
219 statistics and t-tests were applied to analyze whether or not consumers’ behavioral intentions 
220 related to mask wearing were changed by the communication messaging. In addition, 
221 regression tests were applied to assess the relationships between mask wearing behaviors 
222 with media communication types and sources. Sustainable intentions were captured by varied 
223 levels of measurement in different conditions of mask wearing behaviors and Table 1 
224 summarizes analysis techniques that were employed across four conditions of communication 
225 messaging. To evaluate the behavioral change resulting from the communication messaging 
226 in the condition of picking up face mask litters, a repeated-measures ANOVA was the 
227 primary analysis method, in which intentions to pick up face mask litters before versus after 
228 the messaging was the dependent variable, and independent variables include types of media 
229 and sources of media. In the condition of recycling surgical masks, three-way interaction 
230 ANOVA was primarily employed to examine the interaction effect of past recycling 
231 behaviors, media types and media sources on the recycling behavioral intentions after reading 
232 the messaging. In the conditions of disinfecting FFP masks and washing cloth masks, a 
233 PROBIT regression was applied to analyze the three-way interaction of past behaviors (FFP 
234 disinfection/washing temperature selection for cloth masks), media types and media sources 
235 on the behavioral intentions after reading the related messaging.

236 Sankey diagrams were employed to visually map the flow of changes that existed in 
237 consumer behaviors before versus after the communication messaging was presented. All 
238 analyses were conducted using SPSS (Version 27, George and Mallery 2021), and STATA 
239 (Version 12, Hamilton 2012) packages. 

240 Table 1: A summary of the dependent variables and analysis strategies for each communication 
241 messaging condition used in our survey experiments

Communication 
messaging 
conditions

Communication message Before the 
communication 
message

After the 
communication 
message

Analysis strategy

Picking up face 
mask litter

(evidence in the 
message 
supported by 
Roberts et al. 
2022)

The most recent statistics 
indicate that face masks account 
for more than 5% of all litter in 
the UK. 

Take part in your local face 
covering litter pick up on 
Saturday 10th September!

Using gloves and litter pickers, 
you can safely pick up litter face 
masks and put them in general 
was bins.

How likely are you to 
pick up face covering 
litter you see in 
public places?  (1-
Extremely unlikely to 
7-Extremely likely

Based on this 
information, how likely 
are you to take part in 
your local face covering 
litter pick up? (1-
Extremely unlikely to 7-
Extremely likely)

A repeated-measures 
ANOVA analysis to 
determine if the likelihood 
of picking up face 
covering litter differed 
before versus after the 
messaging was presented, 
and if this difference in 
consumer behavior was 
affected by the types and 
sources of media.

Recycling 
surgical masks

(evidence in the 
message 
supported by 
Dybas 2021;  
Saberian et al. 

6.8 billion surgical mask are 
used across the world each day. 

Surgical masks are mainly made 
of non-biodegradable plastics 
and can take 450 years to break 
down. A single surgical face 
mask can release as many as 

Do you currently 
recycle your surgical 
face covering?   (0-
No, 1-Sometimes, 2-
Always)  

Based on this 
information, how likely 
are you to recycle your 
surgical face covering? 
(1-Extremely unlikely to 
7-Extremely likely)

One sample t-Tests were 
conducted to examine if 
the likelihood of recycling 
surgical masks is higher 
than the mid-scale after 
presenting the message 



2021 and Saliu 
et al. 2021)

173,000 microfibers per day into 
the seas, which is damaging to 
marine life. 

Single use surgical face 
coverings can be disposed of in 
TAPAT stores across the 
country as part of a recycling 
scheme in partnership with 
Reworked and Scan2Recycle. 

An ANOVA analysis was 
used to examine if the 
likelihood of adopting the 
advisory was explained by 
previous behaviors and 
the media. This analysis 
included consumers’ 
previous behaviors before 
viewing the information, 
media types, media 
sources, their two-way 
and three-way interactions 
along with controlling for 
gender and age.

Disinfecting 
FFP masks

(evidence in the 
message 
supported by 
Ludwig-Begall 
et al. 2021)

FFP type masks should not be 
worn on consecutive days. 
Coronavirus decreases 
significantly in infectiousness if 
a mask is left to dry at room 
temperature for seven days. 

For example, you could have 
seven hooks for the seven days 
of the week, and once you have 
worn Mondays mask for 
example, you can replace it on 
the Monday mask hook, and on 
Tuesday wear your Tuesday 
mask. The following Monday, if 
there was any coronavirus on 
your face covering, the pathogen 
will no longer be infectious and 
you can wear the face covering 
again. 

If you are wearing on FFP face 
covering per day, you can hang 
the mask on the hook in a dry 
space that has sufficient room 
for seven masks to hang next to 
each other. This procedure 
cannot be undertaken in 
bathrooms or kitchens due to the 
increase in humidity and should 
not be undertaken outside either 
as it is too cold to reduce the 
pathogen. 

The drying process can be 
repeated five times, and then 
you can use your FFP mask one 
last time and discard of it, so 
each mask should be worn a 
maximum of 6 times in total. 
You should only wear FFP 
masks for two hours at a time, 
so it might be best to wear this 
type of face covering when in 
high-risk situations, such as 
when travelling on public 
transport or when visiting a 
medical centre. You should not 
use this procedure for masks 
that have been directly coughed 
on, that have come into contact 
with an infected person or if the 
face covering is particularly 
damaged in any way.  

Please indicate how 
many times you wear 
your FFP face 
covering for before 
disposing of it (1, 
Only once; 2, 2-3 
times; 3, 4-6 times; 4, 
7-9 times; 5, 10 or 
more times)              

Given this information 
about disinfecting your 
face covering, please 
indicate how many times 
you will wear your FFP 
type face covering in 
future before disposing 
of it (1, Only once; 2, 2-
3 times; 3, 4-6 times; 4, 
7-9 times; 5, 10 or more 
times)

A descriptive analysis for 
frequency of disinfecting 
FFP masks before and 
after viewing the 
advisory. 

A PROBIT regression was 
used to determine if the 
media and past behavior 
explained the frequency of 
disinfecting an FFP mask 
after viewing the message. 
The model included the 
frequency that people 
previously wore an FFP 
mask before viewing the 
information, media types, 
media sources, their two-
way and three-way 
interactions along with 
controlling for gender and 
age.



Washing cloth 
face coverings

(evidence in the 
message 
supported by 
NHS England 
and NHS 
Improvement 
2020; and 
Brennan et al. 
2021)

A cloth face covering should be 
washed in a washing machine 
daily at the hottest possible 
temperature- ideally at 600C or 
above with your standard 
washing liquid or powder. 

Washing at higher temperatures 
kills any coronavirus on the face 
covering, making your face 
covering safe to wear again. 

What temperature do 
you wash your cloth 
face covering at? (1- 
30°C; 2-40°C; 3-
50°C; 4-60°C; 5-
70°C; 6-80°C; 7-
90°C)

Based on this 
information, what 
temperature will you 
wash your cloth face 
covering at? (1- 30°C; 2-
40°C; 3-50°C; 4-60°C; 
5-70°C; 6-80°C; 7-
90°C)         

A descriptive analysis for 
cloth mask wearers’ 
choice of washing 
temperature  

A PROBIT regression was 
used to determine if the 
media and past behavior 
of washing temperature 
explained the current 
choice of washing 
temperature after the 
message was presented. 
The model included past 
behavior of washing 
temperature before 
viewing the information, 
media types, media 
sources, their two-way 
and three-way interactions 
along with controlling for 
gender and age.

242 These analyses show that, despite the ongoing COVID-19 crisis, media messaging results in 
243 increases in sustainability-related intentions. A potential societal benefit of this research is 
244 that, during future crises, communication messaging could be better applied to ensure 
245 sustainability goals are maintained.

246 Results

247 Despite the ongoing COVID-19 crisis, we found that communication messaging resulted in 
248 increases in sustainability-related intentions for all our communication messaging conditions 
249 (Table 2). Here we present the results from each one of the four conditions in turn. The data 
250 are freely available via https://reshare.ukdataservice.ac.uk/856661/. 

251 1. Picking up face mask litter

252 A repeated-measures ANOVA analysis was conducted, in which the dependent variable was 
253 the change in individuals’ intention to pick up mask litter prior to versus after media 
254 messages were presented as well as independent variables were media types and media 
255 sources. The result found that the likelihood that people picked up mask litter was 
256 significantly greater after reading the communication message than before (Mbefore=2.21, 
257 Mafter=2.99, F(1,10638)=15.01, p<.001; summarized in Table 2, with more detail in SI-2). 
258 The number of people who reported ‘Extremely unlikely’ to pick up face mask litter 
259 decreased by 35.90% (Nbefore=6360, Nafter=4077; Figure 2). The number of people who 
260 reported from ‘Somewhat likely’, ‘Likely’ to ‘Extremely likely’ to pick up face mask litter 
261 increased by 71.62% (Nbefore=1603, Nafter=2751). Importantly, the difference in intentions to 
262 pick up mask litter before versus after viewing the message was statistically significant across 
263 media sources (F(3,10638)=11.00, p<.001; Table 2). People were more likely to adopt the 
264 advisory and engage in picking up litter if the source was the local council, compared to other 
265 media sources (e.g., NGO, celebrity and company; see SI-2-2 for more detail). However, 
266 there was no significant difference in intentions to pick up mask litter before versus after the 
267 message was presented between groups of media types (F(2,10638)=2.32, p=.11), or groups 
268 of both media types and media sources (F(6,10638)=1.42, p=.20; Table 2). 

269 Despite the communication message having a positive impact on intention to engage in 
270 picking up face mask litter, the change in their intention to adopt this advisory was low. A 

https://reshare.ukdataservice.ac.uk/856661/


271 one sample t-Test found that the average of intentions to pick up face mask litter were 
272 recorded to be significantly less than the midpoint of the scale (4; scale ranging from 1-
273 extremely unlikely to 7-extremely likely) both before and after the communication messaging 
274 (Mbefore=2.21, t=-100.56, df=10651, p<.001, Mafter=2.99, t=-52.81, df= 10651, p<.001; Table 
275 2 and Figure 2). People were unlikely to pick up face covering litter because this course of 
276 action was considered unsafe (34%), they were not available to engage in the activity (33%) 
277 or they did not perceive it to be their responsibility to do so (31%; SI-2). Additionally, their 
278 low interest in the activity (23%) and health-related issues (18%) are barriers to perform this 
279 behavior.
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281 Figure 2: The change in intentions to pick up face mask litter before and after viewing the messaging 
282 (N=10,652). Participants were asked to indicate the degree to which they were likely to pick up face 
283 mask litter before and after viewing the messaging on a seven-point scale (from 1-Extremely unlikely 
284 to 7-Extremely likely)

285 2. Recycling surgical masks

286 Among nearly 3800 participants who wore surgical masks in the past month, more than half 
287 (54%) of them reported that they were not currently recycling their surgical masks 
288 (sometimes: 16.8%; always: 29.2%; Figure 3). However, the communication messaging 
289 changed their intention regarding recycling behavior. A one-sample t-Test analysis showed 
290 the likelihood that these participants recycled their surgical masks after the communication 
291 messaging were significantly higher than the mid-scale (1-extremely unlikely to 7-extremely 
292 likely; M=5.61, t=53.09, df=3797, p<.001; Table 2). After viewing the message 49.3% of 
293 participants reported ‘Extremely likely’ to recycle masks in future. A univariate ANOVA test 
294 showed that the intentions to recycle surgical mask was significantly influenced by past 
295 behavior (i.e., whether they previously recycled their surgical masks; F(2,3760)=157.29, 
296 p<.001; summarized in Table 2, with more detail in SI-2). Almost 80% of consumers who 
297 were not currently recycling their surgical masks reported a higher likelihood to recycle their 



298 masks after viewing the message (Figure 3). However, the interaction of past behavior, media 
299 types, and sources (F(12,3760)=0.556, p=.88), that of media sources and past behavior 
300 (F(6,3760)=3.88, p=.29) and that of media types and past behavior (F(4,3760)=3.74, p=.32) 
301 did not reach statistical significance (Table 2). A one-sample t-Test found that those who 
302 reported that they did not recycle their surgical mask previously rated significantly higher 
303 likelihood than the scale midpoint (4) of the 1-to-7 point scale (N=2050, M=5.15, df=2049, 
304 p<.001); same for those who reported ‘sometimes’ recycling (N=638, M=5.84, df=637, 
305 p<.001); and reported ‘always’ recycling (N=1110, M=6.32, df=1109, p<.001). Surgical 
306 mask wearers were less likely to recycle their masks because there was no mask recycling 
307 point/bin near them (78%) or because a recycling box was not affordable (27%; SI-2). Too 
308 much effort (12%) was also one of the important barriers of surgical mask wearers to recycle 
309 masks. 
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311 Figure 3: Change in intentions to recycle surgical masks before and after viewing the messaging 
312 (N=3798). Before viewing the message, people answered (1) No recycling currently, (2) Sometimes 
313 recycling currently, (3) Almost always recycling currently. After viewing the message, people were 
314 asked to indicate the degree to which they were likely to recycle their surgical mask on a seven-point 
315 scale (from 1-Extremely unlikely to 7-Extremely likely)

316 3. Disinfecting FFP masks

317 Advising about disinfecting FFP masks (to a maximum of five times) was effective in 
318 persuading FFP mask wearers to use their masks more times before disposing of it (Figure 4). 
319 In line with the advice, 34.5% of people (N=476) adopted the intention to disinfect their FFP 
320 masks and wear this mask “4-6 times” after provided the information, an increase from 20% 
321 (N=276) before (Figure 4). Similarly, after viewing the information, the number of 
322 participants intending to wear FFP masks “2-3 times” reduced by 38.4% (Ndifference=99) and 
323 those intending to wear them “only once” reduced by 8.7% (Ndifference=27). Results of the 
324 PROBIT regression found the likelihood that participants adopted the advice was determined 
325 by past behavior (i.e., whether they previously reused masks; b=1.05, p<.001) and the 



326 interaction between past behavior and media types (b=-0.16, p=.03; summarized in Table 2, 
327 with more detail in SI-2). However, the interaction of past behavior, media types and sources 
328 (b=0.05, p=.06) and that of media sources and past behavior (b=-0.10, p=.07) did not 
329 significantly affect the number of times FFP masks would be worn after the communication 
330 messaging was presented (Table 2). Skepticism about the effectiveness of the disinfection 
331 measure in the messaging was the main reason as to why FFP mask wearers did not disinfect 
332 their masks (43% of the FFP mask wearers) (SI-2). The disinfection method was also found 
333 difficult (12%) to adopt.
334

335 Figure 4: Change in intentions to disinfect FFP masks before and after viewing the messaging 
336 (N=1379). Participants were asked to report the number of times they would disinfect their FFP masks 
337 before viewing the messaging and the times that they would disinfect their FFP masks after viewing 
338 the messaging (i.e., Only once; 2-3 times; 4-6 times; 7-9 times; 10 or more times).

339 4. Washing cloth face coverings

340 After viewing our advisory that cloth masks should be washed at 60ºC or above, many cloth 
341 mask wearers changed their intention and indicated that they now intended to wash their 
342 mask at 60ºC - an increase of 165% (Nbefore=565, Nafter=1499; Figure 5). The number of 
343 participants intending to wash their cloth masks above 60ºC increased by 44.30% 
344 (Ndifference=66), but fewer participants intended to wash their cloth mask at 30ºC 
345 (Ndifference=308, 53.75% change), at 40ºC (Ndifference=603, 53.90% change), at 50ºC 
346 (Ndifference=89, 52.30% change; Figure 5). Results of the PROBIT regression found the 
347 significant effect of past behavior (i.e., choices of washing temperature prior to the 
348 messaging) in predicting the temperature that people washed their cloth mask after viewing 
349 the messaging (b=0.40, p<.001; summarized in Table 2, with more detail in SI-2). However, 
350 the interaction of past behavior, media types, and sources (b=0.004, p=.80), that of media 
351 sources and past behavior (b=0.002, p=.94) and that of media types and past behavior (b=-
352 0.005, p=.90) did not significantly affect the choice of washing temperature that people 
353 adopted after viewing the advisory (Table 2). The top three reasons as to why people did not 
354 wash their cloth mask at 60ºC included “I do not do anything at 60ºC” (55%), “I don’t trust 
355 that washing at recommended temperature kills any coronavirus and makes the face mask 
356 safe to use again” (11%) and ‘It is too much effort’ (7%; SI-2).
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358 Figure 5: Change in intentions to choose temperature to wash cloth face coverings before and after 
359 viewing the messaging (N=2,653, with 308 missing values being excluded). Participants were asked 
360 to report the current temperature of washing their cloth face coverings before viewing the messaging 
361 and the temperature that they would wash their cloth face coverings at after viewing the messaging 
362 (i.e., 30oC, 40oC, 50oC, 60oC, 70oC, 80oC, 90oC, Other)

363 Table 2: A summary of the impact of each communication messaging condition on sustainability-
364 related intentions of our 18,805 participants, highlighting the overall outcome of the messaging 
365 intervention (i.e., captured by the adopted intention), the magnitude and significance of the change 
366 compared to stated intentions prior to the messaging intervention, as well as any significant 
367 interaction terms.

Drivers of the messaging intervention
Communication 
messaging 
conditions

Overall outcome of 
the messaging 
intervention (to adopt 
the advisory) Effect of past 

behavior 
Effect of 
media types * 
past behavior 

Effect of media 
sources * past 
behavior 

Effect of 
media types * 
media 
sources* past 
behavior 

Picking up face 
mask litter

M=2.99, t=-52.81, 
df=10651, p<.001, 
significantly lower 
than the midpoint of 
the scale (4) (1-Very 
unlikely to 7- Very 
likely)

Repeated measure 
ANOVA: 
F(1,10638)=15.01, 
p<.001 

Repeated 
measure 
ANOVA: No 
interaction 
effect found

Repeated measure 
ANOVA:  
F(3,10638)=11.00, 
p<.001

Repeated 
measure 
ANOVA:  No 
interaction 
effect found

Recycling surgical 
masks

M=5.61, t=53.09, 
df=3797, p<.001, 
significantly higher 
than the midpoint of 
the scale (4) (1-Very 
unlikely to 7- Very 
likely)

Univariate ANOVA: 
F(2,3760)=157.29, 
p<.001. 

Univariate 
ANOVA:  No 
interaction 
effect found

Univariate ANOVA: 
No interaction effect 
found

Univariate 
ANOVA: No 
interaction 
effect found

Disinfecting FFP 
masks to maximum 
5 times

N4-6times =476 (34.5%);
 N2-3times = 357 
(25.9%);  Nonce =337 
(24.4%)

PROBIT regression: 
b=1.05, z=6.71, 
p<.001

PROBIT 
regression: b=-
0.16, z=-2.19, 
p=.03

PROBIT regression:  
No interaction effect 
found

PROBIT 
regression:  
No interaction 
effect found



Washing cloth face 
coverings at the 
recommended 600C 
temperature

N60ºC =1499 (56.50%); 
Nbelow 60ºC =851 
(32.08%); Nabove 60ºC  
=215 (8.10%)

PROBIT regression: 
b=0.40, z=4.69, 
p<.001

PROBIT 
regression:  
No interaction 
effect found

PROBIT regression:  
No interaction effect 
found

PROBIT 
regression:  
No interaction 
effect found

368

369 Discussion and Conclusions

370 In agreement with previous research, we found communication messaging was effective in 
371 changing intentions towards sustainability-related behaviors (e.g., Shahzalal and Hassan 
372 2019; Son et al. 2022). However, importantly, we show that this positive impact is robust to 
373 the presence of another ongoing crisis – in our case, the COVID-19 pandemic (Table 2). 
374 There has been some debate as to whether sustainability goals can be achieved in the face of 
375 other crises, or whether attempts to solve one crisis trades-off against another (e.g., the 
376 increase in use of single-use masks and associated litter in an attempt to minimize the impact 
377 of COVID-19; Mikulčić et al. 2021; Elsamadony et al. 2022). Across all communication 
378 messaging conditions, we show that, despite the COVID-19 crisis, intentions can be nudged 
379 towards sustainability. For example, our results show that messaging was useful in increasing 
380 intentions to: a) engage in picking up face mask litter, b) recycle surgical masks, c) safely 
381 reuse FFP masks, and d) adopt washing of cloth masks at the lowest safe temperature (Table 
382 2; Figures 2-5). 

383 Our results do not indicate a lack of trade-offs across crises. We show that, for example, by 
384 changing intention to predominantly wash cloth masks at 60ºC, many participants were 
385 increasing the temperature of their wash (i.e., from 30-40ºC; Figure 5), requiring more energy 
386 and thus impacting sustainability goals. However, others that were previously washing cloth 
387 face masks at temperatures higher than 60ºC – presumably to ensure the masks were safe to 
388 re-wear – show intentions to reduce the temperature of their washes, achieving a win-win in 
389 regard to COVID-19 and sustainability (Figure 5). Similarly, whilst we observed significant 
390 increases in intentions to pick up face mask litter (Table 2), the change in intention was small. 
391 Nevertheless, given the huge increase in use of masks during the pandemic due to COVID-19 
392 legislation (Prata et al. 2020), the net-effect was a large increase in litter (Roberts et al. 2021) 
393 and a net-negative impact on sustainability goals (Elsamadony et al. 2022). As such even a 
394 small improvement in picking up litter would have sustainability benefits. Indeed, from 
395 August to October 2020 the UK had a higher overall proportion of litter from masks, gloves, 
396 and wipes than in some EU countries, Australia and the US (Roberts et al. 2022). Thus, our 
397 results suggest trade-offs between multiple crises (Elsamadony et al. 2022), but that 
398 communication messaging can play a useful role in minimizing these trade-offs, as well as 
399 maximizing any synergies. 

400 We found that the impact of specific types and sources of media varied across 
401 communication messaging conditions. For example, media sources (i.e., local government, 
402 NGO, company and celebrity) played a role in changing intentions to pick up face mask litter. 
403 In this case, local government was found to be the most effective source of media to enhance 
404 the likelihood that people might engage in picking up face mask litter (SI-2). This result is in 
405 line with previous studies that show that, as trusted sources, local governments have a large 
406 sway over behavioral change (Quinn et al. 2013; Lee and Li 2021). By contrast, tweets and 
407 advertorials were found to be most effective in increasing intentions to disinfect and reuse 
408 FFP masks appropriately (SI-2), with other studies also showing the influence of Twitter 



409 (e.g., Gough et al. 2017; Guidry et al. 2017) as users can be influenced through extensive 
410 online interpersonal conversations (Neubaum and Krämer 2017). Mainstream exposure (e.g., 
411 advertorials) also changed intentions to adopt public health advisories due to the mediation of 
412 associated emotions (e.g., fear, anxiety) and risk perception (Liu et al. 2022).

413 However, for many of our communication messaging conditions, the type and source of 
414 media show no significant differences in their ability to influence intentions (e.g., recycling 
415 surgical masks and washing cloth masks; Table 2). This may raise concerns over the dangers 
416 of fake news. By not showing increased trust in potentially more reliable (e.g., local 
417 government is considered a trusted source, Lee and Li 2021) or the arguably better regulated 
418 mass media versus social media (Salaudeen and Onyechi 2020) people may be open to being 
419 influenced by misinformation (Vosoughi et al. 2018). Therefore, to increase sustainability-
420 related intentions, decision-makers and practitioners should be encouraging multiple sources 
421 to deliver sustainability information and to do so using a variety of different types of media. 
422 However, to help ensure this messaging is successful, decision-makers and practitioners 
423 should take measures to mitigate against the spread of misinformation. Such measures may 
424 be technological (e.g., making use of platform-based detection curtailing bots to exclude 
425 misinformation messages, Lazer et al. 2018). But, since the spread of misinformation is 
426 derived from human behaviors, alternative approaches could include communications to 
427 dissuade people from spreading misinformation (Vosoughi et al. 2018; Pennycook and Rand 
428 2021).

429 As with all research, our study has a number of limitations that must be considered when 
430 drawing inferences from the results. Broadly, our limitations can be summarized as: i) 
431 potential sampling bias, ii) whether behavioral intentions lead to changes in behavior, and 
432 limitations in iii) media sources, iv) media types, and v) crises. Whilst 18,805 is a large 
433 sample, particularly during an ongoing crisis when people, understandably, have many 
434 worries other than responding to scientific surveys (e.g., home-schooling; Benzeval et al. 
435 2020), it may not be representative of the wider UK population, nor other countries. Previous 
436 research (e.g., Kim and Tandoc Jr 2022; Liu et al. 2022) showed sampling biases, when 
437 participants were likely to have more interest in helping tackle COVID-19 because their 
438 research was undertaken during the pandemic. Such interests may increase participants’ 
439 compliance with guidelines to cope with the COVID-19 pandemic. Thus, the observations of 
440 behavioral intentions taken during the COVID-19 pandemic may be biased towards 
441 compliance. However, our research was conducted in September 2022 when the COVID-19 
442 virus was substantially less fatal than it was in 2020 (Charumilind et al. 2022), and this 
443 suggests our findings of the effect of media messaging on sustainable intentions is unlikely 
444 due to sampling bias (i.e., with an increase in sustainable intentions found within non-mask 
445 wearers; Figure 2). On the other hand, our findings may not be reflective of the effect of 
446 media messaging in the height of the pandemic when people may have been more concerned 
447 about their health protection rather than pro-environmental practices. In that circumstance, 
448 our messaging may have had less impact on the behavioral intention of sustainable practice 
449 during the COVID-19 pandemic. Similarly, our findings may be limited to the COVID-19 
450 crisis and may not be replicated for other crises (e.g., the cost-of-living crisis, political 
451 uncertainties), opening an avenue for further research. The results presented here may 
452 provide preliminary evidence that communications may have a positive impact on sustainable 
453 intentions, but each crisis is unique and complex – so such evidence should be viewed with 
454 caution. Future research should be conducted to investigate the impact of communication 



455 messages on sustainable intentions during other crises, before a meta-analysis is able to draw 
456 these results together to make more robust conclusions that are transferable to generalized 
457 crises. 

458 Another limitation regarding sampling strategy is related to the use of non-random sampling. 
459 This research draws on a judgment sample from PickMyPostcode, with the aim of obtaining a 
460 representative sample. The choice of non-probability sampling is considered appropriate 
461 when first testing relationships and building theories (Thietart et al. 2007), but may 
462 nevertheless pose a threat to the generalizability of the findings. One of the keys to assessing 
463 external validity is to evaluate as to whether the sample findings hold consistent across 
464 different populations, settings or times (Cook et al. 1979; Thietart et al. 2007). Our 
465 participants were drawn from the PickMyPostcode platform, this sample (N=18,805, 
466 Mage=53.43, 63% female; SI-2) is representative of the general UK population, mapping 
467 closely to population density (SI-2-1), but application outside the UK may be limited. Our 
468 communication messages might be applicable to the context of EU countries as people from 
469 the UK and EU countries have been highly aware of the dramatic impact of the climate crisis 
470 and experienced continuously increasing temperatures (McKie 2023), water shortages 
471 (Henley et al. 2023), and thus they are more likely willing to adopt sustainable lifestyles than 
472 people from other regions (Am et al. 2022; Cromwell and Perkins 2022). 

473 A further limitation of this research is that, whilst our survey showed significant differences 
474 in behavioral intentions, this may not have transferred to actual changes in behaviors (i.e., 
475 adoption of more sustainable practices). The intention–behavior gap is large – only about half 
476 the time do intentions become actualized (Sheeran and Webb 2016). However, intentions are 
477 considered as one of the best predictors of actual behavior (Ajzen 2002). For example, 
478 Tarkiainen and Sundqvist (2005) identified that intention can explain up to 83% of the 
479 variation of self-reported behavior of sustainable food consumption.  

480 Our research was unable to encompass all possible media sources or media types. Parties 
481 other than the ones investigated here have played important roles in public health 
482 communications; for example: educational institutions (e.g., in reducing mental health 
483 problems during COVID-19, Gao et al. 2020), workplaces (e.g., reducing anxiety during 
484 COVID-19, Kay et al. 2022), and medical spokesperson (e.g., social distancing practice, 
485 Abu-Akel et al. 2021). Thus, while we found messaging from local government to be 
486 particularly effective, future research should contrast this against other potential sources, 
487 which may prove more influential. Similarly, our research did not examine the effect of other 
488 types of media beyond tweets, advertorials, and web-based press. For example, we did not 
489 study any mobile-based communication means (e.g., SMS, WhatApps, health applications, 
490 etc.). The use of mobile-based health applications has been tested in providing updates of 
491 health practices during the outbreak  (Srivastav et al. 2021). As above, future studies are 
492 encouraged to expand our investigation by examining additional potential media sources 
493 (e.g., educational institutions, medical spokespersons, workplaces) and other media types 
494 (e.g., mobile-based platform).
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693 SUPPLEMENTARY INFORMATION

694 SI-1: The survey experiment conducted in this study

695 1. Picking up face mask litter

696 How likely are you to pick up face covering litter you see in public places? (1-Extremely 
697 unlikely to 7-Extremely likely)

698 Why are you unlikely to pick up face covering litter you see in public places? Tick all that 
699 apply.

700 □ Because I don't think that it is safe

701 □ Because I don't see any face covering litter

702 □ Because I don't pick up other types of litter anyway

703 □ Because it is too much effort

704 □ Because I am not interested in picking up face mask litter

705 □ Because I don’t think it is my responsibility to pick up others’ face mask litter

706 □ Because people that I know do not pick up face mask litter

707 □ Other (please specify)

708 [Communication message presented]

709 Based on this information, how likely are you to take part in your local face covering litter 
710 pick up? (1-Extremely unlikely to 7-Extremely likely)

711 Why are you unlikely to pick up face covering litter you see in public places? Tick all that 
712 apply.

713 □ Because I still don't feel that it is safe

714 □ Because I don't see any face covering litter

715 □ Because I don't pick up other types of litter anyway

716 □ Because it is too much effort

717 □ Because I am not interested in picking up face mask litter

718 □ Because I don’t think it is my responsibility to pick up others’ face mask litter

719 □ Because people that I know do not pick up face mask litter

720 □ Because I don’t trust the information presented to me

721 □ Because the information presented me is not relevant

722 □ Because the information presented to me is not persuasive

723 □ Because of health-related reasons

724 □ Because I am not available on the 10th of September

725 □ Other (please specify)

726



727 2. Recycling surgical masks

728 Do you currently recycle your surgical face covering?

⃝ Almost always ⃝ No ⃝ Sometimes

729 [Communication message presented]

730 Based on this information, how likely are you to recycle your surgical face covering? (1-
731 Extremely unlikely to 7-Extremely likely)

732 Why are you unlikely to employ these techniques when disposing of your surgical face 
733 coverings? Tick all that may apply.

734 □ Because there is not a mask recycling point/bin near me

735 □ Because I cannot afford to purchase a recycling box from TerraCycle or Reworked

736 □ Because it is too much effort

737 □ Because I don't trust the information presented to me

738 □ Because the information presented me is not relevant

739 □ Because the information presented to me is not persuasive

740 □ Because people that I know do not employ these techniques when disposing of their 
741 surgical face coverings

742 □ Other (please specify)

743



744 3. Disinfecting FFP masks

745 Please indicate how many times you wear your FFP face covering for before disposing of it

⃝ Only once ⃝ 2-3 times ⃝ 4-6 times ⃝ 7-9 times ⃝ > 10 times

746 Do you take measures to disinfect your FFP type face covering in-between wearing?

⃝ Yes ⃝ No ⃝ I only wear FFP type face 
coverings once

747 [Communication message presented]

748 Given this information about disinfecting your face covering, please indicate how many times 
749 you will wear your FFP type face covering in future before disposing of it

⃝ Only once ⃝ 2-3 times ⃝ 4-6 times ⃝ 7-9 times ⃝ > 10 times

750 How likely are you to use this method to disinfect FFP type face coverings in the future? (1-
751 Extremely unlikely to 7-Extremely likely)

752 Why are you unlikely to employ these practices to disinfect and reuse your FFP face 
753 covering? Tick all that apply.

754 □ I don't trust that this will effectively disinfect my face coverings

755 □ I don't think the information presented to me is relevant

756 □ I don't think the information presented to me is persuasive

757 □ I don't want to buy this many face coverings

758 □ I don't use this type of face covering regularly enough

759 □ The methods seem too difficult

760 □ Because people that I know do not employ these practices to disinfect and reuse their FFP 
761 face coverings

762 □ Other (please specify)

763



764 4. Washing cloth face coverings

765 Generally, do you wash your cloth face covering...

⃝ Separately from the rest of 
your household washing

⃝ With your normal 
household washing

⃝ By hand

766 What temperature do you wash your cloth face covering at?

⃝ 30°C ⃝ 40°C ⃝ 50°C ⃝ 60°C ⃝ 70°C

⃝ 80°C ⃝ 90°C ⃝ Other (please 
specify)

⃝ I don't know

767 [Communication message presented]

768 Based on this information, what temperature will you wash your cloth face covering at?

⃝ 30°C ⃝ 40°C ⃝ 50°C ⃝ 60°C ⃝ 70°C

⃝ 80°C ⃝ 90°C ⃝ Other (please 
specify)

⃝ I don't know

769 Why would you not wash your cloth face covering at 60ºC or above? 

770 □ Because it is too much effort

771 □ Because I don't trust that washing at the recommended temperature kills any coronavirus 
772 and makes the face mask safe to use again

773 □ Because the information presented me is not relevant

774 □ Because the information presented to me is not persuasive

775 □ Because people that I know do not wash their cloth face covering at the recommended 
776 temperature

777 □ Other (please specify)

778 □ I do not do any washing at 60ºC



780   SI-2: Supplementary results 

781 SI-2-1: Additional descriptive statistics

782

783

Figure S2: Summary description of our 18,805 participants, showing a) gender ratio, b) 
location within the UK, and c) mask-wearing behaviors.

Figure S1: Population distribution of our 18,805 participants within the UK, each 
respondent represented by a green dot on the map



784

785

Figure S3: Summary description of how 18,805 participants were 
divided amongst our experimental conditions, showing a) mask-wearing 
behavior, b) media type, and c) media source
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Likelihood to pick up mask litter before versus after messaging

787 Figure S4: Likelihood of picking up mask litter before versus after messaging from different 
788 media types and sources, ranging from 1- Extremely unlikely to 7-Extremely likely.

789

790

791

792

793

794

Figure S5: Frequency of reasons why participants were unlikely to engage in the campaign 
to pick up face covering litter



795

796

797

798

799

800

801

802

803

804

Figure S6: Intention to recycle surgical masks after the communication message was 
presented both a) for those currently recycling masks, and b) those who were not 
currently recycling masks

Figure S7: Frequency of reasons why surgical mask wearers were unlikely to 
recycle their masks



805

Figure S8: Frequencies that people reported to reuse their FFP masks 
before (blue) versus their intentions after (orange) our information was 
presented

Figure S9:  Frequency of reasons for reusing FFP mask fewer times than was recommended in our 
communication



806

807

808

809

810

811

Figure S11: Frequencies of reasons for not washing their cloth masks at 60ºC or above as 
recommended in our messaging

Figure S10: Frequency of temperature of washing cloth masks before  
(blue) versus intentions after (orange) our information was presented



812 SI-2-2: Additional statistical analysis and results

813 1. Picking up face masks

814 As indicated in the Results section of the main text, intentions to pick up mask litter was 
815 significantly different between before and after the advisory was presented 
816 (F(1,10638)=15.01, p<.001) and this change was statistically significant between groups of 
817 media sources (F(3,10638)=11.00, p<.001). Specifically, messages from local government 
818 greatly improved the likelihood of picking up litter, greater than any changes determined by 
819 messaging from other sources of media (celebrity, company, NGO; Figure S11). This change 
820 by local government’s communication was shown across different types of media such as 
821 Tweets (Mdifference=1.12, Mbefore=2.16, Mafter=3.28), web-based information (Mdifference=0.84, 
822 Mbefore=2.28, Mafter=3.12), and advertorial (Mdifference=0.85, Mbefore=2.40, Mafter=3.25). The 
823 Sankey diagram also supports this finding that more people rated high intentions to pick up 
824 face masks (at the midpoint of the scale (4) or above) after viewing messages from the local 
825 government (N=1250, 46.21%) than any other sources such as NGO (N=1061, 40.57%), 
826 company (N=1050, 38.56%) and celebrity (N=1030, 39.48%; Figure S12). 

827

828

829 Figure S12: Changes in the likelihood to pick up face mask litter before and after viewing the 
830 message across four media sources 

831

832

833

834



835

836

837

838

839

840

Figure S13: Sankey diagram demonstrating flows of changes in consumers’ intention to 
pick up face mask litter across multiple sources of media

Note: Participants were asked to indicate the degree to which they were likely to recycle 
their surgical mask on a seven-point scale (from 1-Extremely unlikely to 7-Extremely 
likely) before (Pre_) viewing the messaging and after (Post_) viewing the messaging 



841 2. Disinfecting FFP masks

842 The interaction of media types and initial report significantly influenced the intention of the 
843 number of times an FFP mask would be worn following the communication messaging (b= -
844 0.16, p=.03). The frequencies that people disinfected their FFP masks were coded from 1 to 5 
845 for ‘Only once’, ‘2-3 times’, ‘4-6 times’, ‘7-9 times’, and ‘10 or more times’ respectively. For 
846 those who reported previously reusing masks from 1 to 3 times, Tweets was a the most 
847 effective to increase their disinfection times (M range: 1.64 to 2.39, p<.001), followed by 
848 advertorials (M range: 1.63 to 2.07, p<.001), and web-based information (M range: 1.45 to 
849 2.23, p<.001; Figure S13). Meanwhile, those who disinfected their FFP masks 7-9 times were 
850 more likely to decrease to 4-6 times by viewing the message via advertorials (M=3.21, 
851 p<.001), followed by tweets (M=3.52, p<.001) and web-based information (M=3.56, p<.001; 
852 Figure S13). Compared to other media types, most people disinfected their FFP masks from 4 
853 to 6 times after viewing the messages from tweets (N=156, 36.03%; Figure S14). Fewest 
854 people disinfected FFP masks from 7 to 9 times after viewing the messages from advertorials 
855 (N=23, 4.83%; Figure S14). Those who previously used FFP 4-6 times did not change the 
856 frequency of disinfecting their FFP masks after reading the information delivered from any 
857 media types (MWeb=2.90, MAdvertorials=2.69, MTweets=2.81; Figure S14). 

858

859

860 Figure S14: Plotting 
861 the interaction effect 
862 of media types and 
863 initial report 
864 predicting the 
865 frequencies of using 
866 FFP masks after 
867 viewing the message. 

868

869

870

871

872

873



874    

Figure S15: Sankey diagram demonstrating flows of changing in consumers’ intention to adopt FFP 
disinfection measures across multiple types of media

Note: Participants were asked to report their times of disinfecting their FFP masks before (Pre_) viewing the 
messaging and the times that they would disinfect their FFP masks after (Post_) viewing the messaging 
(i.e., Once; 2-3 times; 4-6 times; 7-9 times; 10 or more times)



875 Table S1: PROBIT model predicting the frequency that consumers disinfected their FFP 
876 masks after the message was presented

Predictors Coef. SE z P>|z|

Gender 0.11 0.06 1.94 0.05

Age 0.006 0.002 2.57 0.01

Maximum times of wearing FFP masks 
before messaging

1.05 0.16 6.71 <0.001

Types_Media 0.35 0.20 1.72 0.09

Sources_Media 0.21 0.16 1.36 0.17

Maximum times of wearing FFP masks 
before messaging x Types_Media

-0.16 0.07 -2.19 0.03

Maximum times of wearing FFP masks 
before messaging x Sources_Media

-0.1 0.05 -1.80 0.07

Sources_Media x Types_Media -0.08 0.07 -1.04 0.30

Maximum times of wearing FFP masks 
before messaging x Sources_Media x 
Types_Media

0.05 0.03 1.86 0.06

877

878 Table S2: PROBIT regression predicting consumers' choice of temperature to wash their 
879 cloth masks after the message was presented

Predictors Coef. SE z P>|z|

Gender -0.06 0.05 -1.36 .17

Age 0.003 0.001 1.97 0.05

Choices of temperature washing cloth 
mask before messaging

0.40 0.09 4.69 <0.001

Types_Media -0.07 0.12 -0.59 0.55

Sources_Media -0.09 0.10 -0.94 0.35

Choices of temperature washing cloth 
mask before messaging x Types_Media

-0.005 0.04 -0.13 0.90

Choices of temperature washing cloth 
mask before messaging x Sources_Media

0.002 0.03 0.07 0.94

Sources_Media x Types_Media 0.04 0.05 0.78 0.43

Choices of temperature washing cloth 
mask before messaging x Sources_Media 
x Types_Media

0.004 0.01 0.25 0.80

880



881  Table S3: [More details of Table 2] A summary of the impact of each communication 
882 messaging condition on sustainability-related intentions of our 18,805 participants, 
883 highlighting the overall outcome of the messaging intervention (i.e., captured by the adopted 
884 intention), the magnitude and significance of the change compared to stated intentions prior 
885 to the messaging intervention, as well as any significant interaction terms.

Communic
ation 
messaging 
condition

Overall 
outcome 
of the 
messagin
g 
interventi
on (i.e., 
captured 
by the 
adopted 
intention)

Overall 
change (i.e., 
before vs 
after 
communicat
ion 
messaging)

Effect of 
past 
behavior on 
the overall 
change

Effect 
of 
media 
types * 
past 
behavi
or on 
the 
overall 
change

Effect of 
media 
sources * 
past 
behavior on 
the overall 
change

Effect 
of 
media 
types * 
media 
source
s* past 
behavi
or on 
the 
overall 
change

Picking up 
face mask 
litter

A one 
sample t-
Test found 
that 
people 
were not 
likely to 
pick up 
face mask 
litter 
either 
before or 
after the 
communic
ation 
(significan
tly lower 
than the 
midpoint 
of the 
scale (4), 
Mbefore=2.
21, t=-
100.56, 
df=10651, 
p<.001; 
Mafter=2.9
9, t=-

Repeated 
measure 
ANOVA: 
F(1,10638)=
15.01, 
p<.001 

A paired-
sample t-
Test found 
that 
intention to 
pick up 
mask litter 
was 
improved 
after viewing 
the 
message : 
(Mbefore=2.21
, Mafter=2.99, 
Mdifference=0.
78, 
df=10651, 
p<.001)

Repeat
ed 
measur
e 
ANOV
A: No 
interact
ion 
effect 
found

Repeated 
measure 
ANOVA:  
F(3,10638)=
11.00, 
p<.001

Repeat
ed 
measur
e 
ANOV
A:  No 
interact
ion 
effect 
found



52.81, 
df=10651, 
p<.001), 

Recycling 
surgical 
masks

A one-
sample t-
Test 
analysis 
showed 
the 
likelihood 
that these 
consumers 
recycled 
their 
surgical 
masks 
after the 
communic
ation 
messaging 
were 
significant
ly higher 
than the 
midpoint 
of the 
scale (4) 
(1-
extremely 
unlikely to 
7-
extremely 
likely) 
(M=5.61, 
t=53.09, 
df=3797, 
p<.001)

Number of 
people 
previously 
reported 
NOT 
recycling 
(N=2050,54
%), 
SOMETIME
S (N=638, 
16.8%), 
ALWAYS 
(N=110, 
29.2%) 
categories 
are 
compared 
with number 
of people, 
after viewing 
the message, 
reported 
intention at 
the midpoint 
of the 7-
point scale 
(4) or above 
(N=3266, 
86%; in 
which 1874 
people 
(49.3%) 
reported 
‘Extremely 
likely’) 

Univariate 
ANOVA: 
F(2,3760)=1
57.29, 
p<.001. 

A one-
sample t-
Test found 
that those 
reported NO 
previously 
rated 
significantly 
higher 
likelihood 
than mid-
scale (4) 
(N=2050, 
M=5.15, 
df=2049, 
p<.001); 
same for 
those 
reported 
SOMETIME
S: (N=638, 
M=5.84, 
df=637, 
p<.001); and 
reported 
ALWAYS: 
(N=1110, 
M=6.32, 
df=1109, 
p<.001).  

Univari
ate 
ANOV
A:  No 
interact
ion 
effect 
found

Univariate 
ANOVA: 
No 
interaction 
effect found

Univari
ate 
ANOV
A: No 
interact
ion 
effect 
found

Disinfectin
g FFP 
masks

More 
people 
intended 
to 
disinfect 

Numbers of 
people 
choose to 
disinfect 
FFP 4-6 

PROBIT 
regression: 
b=1.05, 

PROBI
T 
regress
ion: 
b=-

PROBIT 
regression:  
No 

PROBI
T 
regress
ion:  
No 



their FFP 
4-6 times 
after 
viewing 
the 
message 
(N=476, 
34.5%), 
followed 
by 2-3 
times 
(N=357, 
25.9%) 
and once 
(N=337, 
24.4%)

times before 
(N=276, 
20%) is 
much less 
than after 
(N=476, 
34.5%)

z=6.71, 
p<.001

0.16, 
z=-
2.19, 
p=.03.

interaction 
effect found

interact
ion 
effect 
found

Washing 
cloth face 
coverings

Majority 
of people 
chose to 
wash their 
cloth 
masks at 
60ºC 
(N=1499, 
56.50%) 
after 
viewing 
the 
message, 
followed 
by below 
60ºC 
(N=851, 
32.08%) 
and above 
60ºC 
(N=215, 
8.10%)

Majority of 
the sample 
reported 
washing at 
40ºC 
(N=1091, 
41.12%) 
prior to the 
advice 
provided. 
People chose 
to wash their 
cloth masks 
at 60ºC 
increased 
from 565 
(21.30%) to 
1499 
(56.50%) 
after viewing 
the message 

PROBIT 
regression: 
b=0.40, 
z=4.69, 
p<.001

PROBI
T 
regress
ion:  
No 
interact
ion 
effect 
found

PROBIT 
regression:  
No 
interaction 
effect found

PROBI
T 
regress
ion:  
No 
interact
ion 
effect 
found
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