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Abstract 
Health misinformation on social media has become 

a major threat to users. To alleviate this issue, 
platforms such as Twitter have started labeling posts 
considered as misinformation to warn users. However, 
the effectiveness of such labels on user perceptions and 
actions are not clear, as it has not yet been examined 
by researchers in prior studies. We aim to address this 
gap through a model, which draws upon concepts from 
color theory and construal level theory and focuses on 
the impact of three misinformation label 
characteristics: background color of the label, 
abstractness of the message, and assertiveness of the 
message language. We propose that the effectiveness of 
these warning labels will lead users to verify, avoid 
using, and avoid sharing such labeled posts on social 
media. This paper provides important theoretical 
contributions and aids policymakers and platform 
providers by offering insights on what motivates users 
to take protective actions.  
 
Keywords: Warning labels, misinformation, color, 
abstractness, assertiveness. 
 
1. Introduction  
 

Over the past decade, social media platforms have 
been widely used for seeking and providing health-
related information. Results of a study conducted by 
Alhusseini, Banta, Oh, and Montgomery (2020) using 
data from National Cancer Institute’s Health 
Information Trends Survey (HINTS) showed that 
67.5% of US adults used electronic means to find 
health information online (Alhusseini et al., 2020). As 
the Internet is easily accessible to many, they are 
prompted to seek health information online. It can also 
be an appealing source due to the lack of access to 
affordable healthcare in some countries (Bhandari et 
al., 2014). Nonetheless, while using social media for 
sharing and seeking health-related information has 
benefits, it may lead to generation and propagation of 

misleading information, fake news, and 
pseudoscientific advice, which are collectively known 
as misinformation. From politics to health, social 
media has become a platform where misinformation 
can take root and spread; however, the consequences 
of  misinformation in the healthcare context can be 
more serious as it could “generate feelings of apathy, 
confusion, and mistrust” due to which individuals 
might make decisions such as avoidance of 
vaccinations and forgoing recommended therapies or 
treatments (Sylvia Chou & Gaysynsky, 2020) that can 
be detrimental to their health (Sylvia Chou et al., 
2020). Social media users may share health 
misinformation either intentionally to generate 
conspiracy theories (Halpern et al., 2019) or 
unintentionally as they trust the source that initially 
shared it. Studies show that 23.8% of hundred and one 
videos posted on YouTube related to zika virus 
(ZIKV) contain misleading information (Bora et al., 
2018) and 23% of the videos related to COVID-19 are 
misleading, 30.4% of which deemed ‘false’, 52.2% 
contain unproven theories, and  17% contain 
conspiracy theories (Andika et al., 2021). Sharing fake 
or misleading information may entail negative 
consequences for individuals and society. Hence, it is 
important to understand how health misinformation 
propagation via social media can be mitigated.  

To minimize the spread of misinformation, 
platforms such as Twitter have started placing warning 
messages with corrective information as labels 
attached to the posts that are deemed to be misleading. 
Though similar to information security warnings, 
where users are alerted of any security threat 
discovered that may damage their computer systems 
or breach their personal information (Zaaba et al., 
2021), misinformation warning labels  specifically 
focus on mitigating the spread and use of 
misinformation that directly impact the health of users. 
For example, during the COVID-19 pandemic, Twitter 
used labels to warn users about false or misleading 
tweets related to topics such as vaccination (Sharevski 
et al., 2021). In this way, Twitter intended to keep 
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people from spreading or consuming falsehood. 
Nonetheless, the efficacy of those warning labels has 
been questioned by researchers and practitioners, as it 
has drawn criticism for not being effective from 
keeping people from spreading misinformation. One 
of the reasons, for example, was the color of the labels, 
which was blue that blended with Twitter’s color 
scheme and could not catch the users’ attention 
(Ortutay, 2021).  Accordingly, it is not clear how those 
labels should be designed effectively and what label 
characteristics can impact users’ perceptions and 
actions regarding labeled misinformation. Twitter has 
been experimenting with different types and forms of 
labels; however, more empirical studies are needed to 
unravel the role of different label characteristics in 
enabling users to verify misinformation and nudging 
them to not use or share misinformation. In this paper, 
we theorize the impact of three misinformation label 
characteristics on users’ willingness to engage in 
protective actions including (1) verifying, (2) avoid 
using, and (3) avoid sharing labeled social media posts 
that contain misinformation. The three label 
characteristics include background color, concreteness 
of the warning message (i.e., the degree to which a 
message is specifically and tangibly described), and 
assertiveness of the warning message (i.e., the extent 
to which the language used in a message is clear, 
direct, and non-suggestive). These three label 
characteristics serve as our focal influencing factors as 
according to previous research, different 
characteristics of warning messages including content 
of the message,  format in which the information is 
presented (Stewart & Martin, 1994), and color of the 
warning messages (Silic & Cyr, 2016) can have  
different cognitive effects on the users.  

Color has been used in various contexts to draw 
attention or to stimulate certain emotions among 
people (Kaya & Epps, 2004). Different colors trigger 
different psychological responses, due to which colors 
are used to arouse the desired emotions (Kaya & Epps, 
2004). In particular, the temperature of colors affects 
people’s decision-making and behavior. Warm colors,  
such as red, orange, and yellow, are considered more 
arousing and invigorating than cool colors, such as 
blue, purple, and green (Torres et al., 2020). Based on 
this reasoning and drawing on the color theory, we, in 
this study, theorize that warm background colors in 
warning labels are more effective and persuasive for 
users to engage in protective actions against 
misinformation.  

Furthermore, misinformation warning messages 
can be considered as fear appeals, which can be 
defined as messages that may conjure up “a potential 
emotional response to threats” (Cauberghe et al., 
2009), where threat is an external stimulus (Witte, 

1992). When individuals face a threat that is depicted 
as, and believed to be, significant and relevant, it 
evokes fear, which is an unpleasant feeling (Zhang & 
Zhou, 2020). This feeling encourages them to take 
protective actions against that threat. We propose that 
with the use of appropriate fear language in the context 
of warning messages, social media platforms can drive 
users to verify misinformation and to avoid using and 
sharing posts that are labeled as misinformation. The 
two aspects of fear language that we theorize in this 
study are concreteness and assertiveness of warning 
messages.  

While several studies have been conducted to 
determine the effectiveness of fear appeals in public 
health campaigns (Laroche et al., 2015; Lewis et al., 
2007; Meadows, 2020; Zhang & Zhou, 2020), little 
research has been carried out to understand how fear 
appeals in the form of warning messages can impact 
users’ intentions to verify, use, and share health-
related (mis)information on social media. Previous 
literature was more focused on the effects of fear 
appeals on variables such as self-efficacy and response 
efficacy (Cauberghe et al., 2009; Lennon & Rentfro, 
2017; Ruiter et al., 2014; Tannenbaum et al., 2015; 
Witte & Allen, 2000), whereas it is important to 
understand how, in the context of health 
misinformation on social media, fear appeals can be 
used to help users identify misinformation and take 
protective actions against them. In this study, we 
develop a theoretical model to enhance understanding 
of this phenomenon. More specifically, we draw upon, 
integrate, and extend the color theory and construal 
level theory to theorize the role of warning label color 
as well as concreteness and assertiveness of warning 
messages in this context. Based on color theory, the 
use of appropriate color can evoke certain feelings, 
such as fear, within individuals. Similarly, based on 
construal level theory, message content and language 
(concreteness and assertiveness) can also be used to 
evoke the same feelings of fear, which can encourage 
people to take protective actions. While these theories 
have been used in contexts such as information 
security to understand users’ protective behaviors 
against security threats (Mady, 2017; Schuetz et al., 
2020), to the best of our knowledge, no study has used 
these theories to explain social media users' responses 
to misinformation warning labels, particularly in the 
public health information domain. Moreover, prior 
studies have not tried to examine a combination of 
different characteristics of misinformation warning 
messages, particularly color and fear appeal language, 
to understand which factors are more critical in 
designing warning messages. For example, previous 
research has proven that some signal words are 
associated with colors (Braun et al., 1995; Braun & 

Page 145



Silver, 1995; David Leonard, 1999; Kline et al., 1993), 
but research about which colors can be used to 
effectively warn users about misinformation is still 
lacking. This study takes an important theoretical step 
to fill these gaps in the literature and paves the way for 
future empirical studies that can examine this 
phenomenon. Thus, we seek to address the following 
research questions: 

RQ1: How does the color of a misinformation 
warning label impact the verification, using, and 
sharing of the labeled content on social media?  

RQ2: How do the concreteness and assertiveness 
of the fear appeal language in a misinformation 
warning message impact the verification, using, and 
sharing of the labeled content on social media? 
 
2. Literature Review 
 
2.1. Color Theory 
 

Color has much more importance and relevance 
in our everyday life than it is deemed. Its use is not 
limited to aesthetics as it can largely affect users’ 
decision making capabilities in different contexts as 
different colors can carry certain meanings (Elliot & 
Maier, 2007). The color pink, for example, is usually 
associated with females and the color blue with males 
(Chiu et al., 2006). Colors impact our decision making 
capabilities by affecting our cognitive system, 
perception, psychological and emotional reaction, as 
well as our behavioral intentions (Elliot & Maier, 
2007; Kaya & Epps, 2004). The psychological 
influence that colors have on us usually takes place 
without any conscious intention (Elliot & Maier, 
2007). Without us being consciously aware of it, our 
decisions are sometimes guided by the color that we 
interact with (Silic et al., 2016); for instance, drivers 
stop at the signal when it turns red as the color red 
indicates that there is danger ahead (Silic & Cyr, 
2016).  

There is more to the meaning of color, according 
to the color theory; the temperature of the color plays 
an essential role in impacting our cognitive thinking 
capabilities due to the varying arousal effects that 
different colors have on us (Kurt & Osueke, 2014). 
The color wheel is split into two broad groups of 
colors, warm and cool colors. Colors closer to the red 
end of a visible spectrum are referred to as warm, 
which includes colors like orange and yellow, and 
colors closer to the blue end are considered cool like 
purple and green (Bailey et al., 2006). Warm colors 
also have longer wavelengths than cool colors. Warm 
and cool colors have different levels of appeals (Silic 
et al., 2016). According to Elliot and Maier (2007), 

warm colors create more arousal than cool colors as 
cool colors elicit a calming and relaxing effect. Warm 
colors are considered dominant and more stimulating 
(Kaya & Epps, 2004). As indicated by Singh (2006), 
colors like red and yellow are typically used in 
marketing to gain customer attention, as these colors 
can stimulate certain feelings, which in this context is 
appetite.  

Due to the effects that colors have on our 
emotions and decision making, they are used in 
various ways to draw attention (Dzulkifli & Mustafar, 
2013). Specifically, color is one of the qualities that 
should be considered when designing warnings. 
Several studies have been conducted on the 
importance of colors in warning messages. Results 
from a study by Kline et al. (1993) exhibited that 
warning labels with color were perceived as more 
“readable” and “hazardous” than labels that were 
black and white (Kline et al., 1993). Braun and Silver 
(1995) suggest that color, along with a written 
warning, has a higher effect on perception of hazards 
and warning conformity (Braun & Silver, 1995). 
Certain colors are related with certain levels of risk 
associated with a hazard (David Leonard, 1999). In 
their study, Braun et al. (1995) discovered that signal 
words in red and orange produced higher ratings of 
perceived hazard than signal words in blue, when a 
group of undergraduates were asked to rate the 
perceived hazard of several signal word and color 
combinations printed in specific hazard colors (Braun 
et al., 1995). Despite the fact that several studies have 
looked into the impact of color on peoples’ 
judgements and decision making, to our best 
knowledge, no study has specifically theorized the role 
of color in misinformation warning messages on social 
media; this study theoretically addresses this gap in the 
literature. 

 
2.2. Fear Appeal 
 

The use of fear appeals has been found to be 
effective in inducing fear among individuals, 
especially when used in the contexts of health warning 
and public service announcements (PSAs) (Hastings et 
al., 2004). As Meadows (2020) investigated the effect 
of high threat and neutral threat health warnings in the 
context of promoting skin cancer prevention behaviors 
among students, he found that fear has considerable 
effect on individuals’ assessment of risk (Meadows, 
2020). According to a meta-analysis conducted by 
Witte and Allen (2000) on fear appeals, there are three 
key independent variables associated with fear 
appeals: fear, perceived threat, and perceived efficacy 
(Witte & Allen, 2000). The results of these variables 
fall under two categories. First, how individuals are 
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open to accept the recommendation provided in the 
message which includes attitudes, intentions, and 
behaviors. Second, how the outcomes are related to 
rejection of the message, which includes defensive 
avoidance, reactance, and denial (Witte & Allen, 
2000). In another meta-analysis, Tannenbaum, Helper 
et al. (2015) discussed that when fear appeal messages 
are accompanied with efficacy, individuals are more 
likely to act on the recommended action (self-efficacy) 
or perform an action that will result in desirable 
outcomes (response-efficacy), as efficacy in a message 
assures the recipients that they are capable of 
performing the recommended actions (Tannenbaum et 
al., 2015).  

The language used to promote fear appeals has 
also immense effect in persuading individuals to take 
preventive actions. Previous studies have shown that 
the use of fear appeals is efficacious when they are 
used moderately – that is, messages with high intensity 
of fear (i.e., using very strong and sensationalized 
language in depicting the severity of risk) might not 
give impactful results. Albarracín, Gillette et al. 
(2005) examined the long-term efficacy effect of high 
intensity fear-inducing arguments about HIV 
counseling and testing as well as encouraging  people 
to gain knowledge about HIV transmission and 
prevention. The results of the study revealed that the 
use of high intensity fear inducing arguments 
increased the risk perception but proved to be 
ineffective in promoting HIV-relevant learning 
(Albarracín et al., 2005). In separate studies, Rhodes 
(2015), Cauberghe et al. (2009), and Lewis et al. 
(2007) found that when college students viewed PSAs 
about safe driving with moderate level of fear, they 
were effectively persuaded to drive more slowly and 
carefully (Cauberghe et al., 2009; Lewis et al., 2007; 
Rhodes, 2015). Thus, it is critical to consider the 
intensity of emotional aspects of the message when 
crafting a warning message (Rhodes, 2015; Witte & 
Allen, 2000).  

As summarized by Ruiter, Kessels et al. (2014), 
strengthening self-efficacy, promotion of response 
efficacy, awareness of susceptibility, and suggesting 
that the threat is severe in an emotional way are vital 
elements of fear appeal messages to motivate risk 
reduction behaviors (Ruiter et al., 2014). In a similar 
manner, other language aspects such as message 
concreteness and message assertiveness are also 
important factors, which can impact an individual’s 
action. Construal level theory framework can be used 
to explain how message concreteness can strengthen 
fear appeals and how message assertiveness can 
encourage individuals to take protective action.  

 
 

2.3. Construal Level Theory 
 

Construal level theory explains how individuals 
perceive psychologically distant objects or events 
(Trope & Liberman, 2010). The mental representation 
of how these distant objects or events are perceived 
can be defined as construal (Wiesenfeld et al., 2017) 
and the psychological distance of these construals can 
be described as when, where, and to whom the 
perceived event can occur (Trope & Liberman, 2010). 
For example, someone is working on an important 
project on their computer and it suddenly shuts down. 
They would begin interpreting the situation and find a 
possible explanation for the situation, why the 
computer shut down, whether the computer’s battery 
ran out, was it due to a virus attack, and how the 
computer could be turned on again. This interpretation 
of the situation is called construal. According to 
cognitive psychology, people use cognitive structures 
such as schemas and categories to make sense of 
information or situations (Rosch, 1975) and the 
cognition attached with these structures can be 
described as abstract or concrete. An abstract 
cognitive structure is less comprehensive and focused, 
whereas a concrete cognitive structure is more focused 
(Wiesenfeld et al., 2017). Correspondingly, construals 
can also be described as abstract or concrete. Abstract 
construals are relatively more broad and general 
compared to concrete construals, which are more 
specific and detailed (Wiesenfeld et al., 2017).  

Similar to how individuals form a mental 
representation of abstract and concrete construals, they 
can make a mental representation of abstract and 
concrete fear appeals (Schuetz et al., 2020). Schuetz et 
al. (2020) applied this concept in an information 
security setting and explained how abstract and 
concrete fear appeals differ in terms of characteristics 
and effects. Accordingly, just like abstract construals, 
abstract fear appeal messages are more generic (e.g., 
“phishing is dangerous”), and similar to concrete 
construals, concrete fear appeals are more specific 
(e.g., “phishing asks for your credit card information”) 
(Schuetz et al., 2020). Across three experiments, they 
found that concrete fear appeal messages were more 
effective in influencing intentions and behaviors than 
abstract fear appeal messages by improving fear 
efficacy and stimulating threat severity, threat 
vulnerability, fear, and protection motivation 
behavior.  

Construal level theory also suggests that 
individuals are motivated to make better decisions 
when the distance matches the nature of the problem 
(Liberman et al., 2007). Concrete construals have 
smaller temporal distance, which can be described as 
how far an imagined future event is from present (Bar-
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Anan et al., 2006). As concrete fear appeals explicitly 
describe the problem, they imply that action must be 
taken in the near future, thereby, decreasing the 
temporal distance (Nan, 2007) and successfully 
influencing individuals to adopt coping strategies. In 
this vein, a study that assessed the effects of temporal 
framing in messages about smoking-related diseases 
and recommended quitting smoking found that the 
near-future frame (i.e. concrete) resulted in greater 
perceived susceptibility to the risk depicted in the 
message and greater intention to quit smoking (Kim & 
Kim, 2018).  

Following the construal level theory , the “how” 
and “why” aspects of fear appeal message can also be 
explained as argument nature. Schuetz et al. (2021) 
proposed and validated argument nature as a 
significant variable to be considered when designing 
fear appeal messages, as it was found in that study that 
users were more likely to show the behavioral 
response when they were suggested how the 
preventive action could be executed and why it was 
imperative (Schuetz et al., 2021).  When the “how” 
and “why” aspects of the fear appeal message are 
described in a more assertive tone or language, it may 
further enhance the promotion of protective behavior. 
Assertive communication is viewed as an essential 
component when it comes to patient safety (Omura et 
al., 2017). Compared to suggestive tone, assertive tone 
is considered to be more effective in conveying the 
desired message as individuals are not provided with 
the option to refuse (Kronrod et al., 2012). However, 
there are instances where tone and language used in 
messages might have different effectiveness in 
different settings, but in more pro-social settings, 
assertive language has proven to be more useful 
(Grinstein & Kronrod, 2016). In line with the construal 
level theory, assertive language implies that 
psychological distance between now and future 
(where the threat lies) can be smaller, and thus 
demands action to be taken. For example, Schuetz and 
Lowry et al. (2021) found that in an information 
security context when temporal distance was 
proximate, threat vulnerability and self-efficacy were 
higher, enforcing protective actions (Schuetz et al., 
2021). 

By inhabiting the concepts of construal level 
theory to explain the impact of message abstractness 
and  message assertiveness, along with the color 
theory, we develop our theoretical model and present 
three hypotheses in the following section.  

 
 
 
 

3. Theoretical Model 
 

In this section, we theorize why the warning labels 
that are presented in warm color backgrounds (H1), 
include concrete messages (H2), and use assertive 
language (H3) are expected to be more effective in 
driving users to take protective actions against the 
misinformation threat on social media. Our theoretical 
model is demonstrated in Figure 1. 
 

Figure 1. Theoretical model. 
 
As discussed earlier, colors play a vital role in our 

lives. They not only brighten our lives but also play a 
huge part in swaying our thoughts and invoking 
reactions and emotions, which can influence our 
perspective and behaviors. Prior research shows that 
warm colors are considered more arousing and 
stimulating than cool colors (Elliot & Maier, 2007; 
Kaya & Epps, 2004; Singh, 2006). Colors with higher 
temperatures are considered to be more vigorous and 
thus, more impactful in exhilarating certain emotions, 
which in turn affect our cognitive thinking abilities 
(Kaya & Epps, 2004; Silic & Cyr, 2016; Silic et al., 
2016). Moreover, some colors have a certain level of 
risk associated with them. For example, red is 
typically associated with danger, orange with warning, 
and yellow with caution (David Leonard, 1999). As 
prior research suggests, warm colors are more 
commonly used to exhibit warnings. Compared to cool 
colors, warm colors catch user attention more easily 
(Singh, 2006), prompting users to pay attention to the 
warning label and read the message. Accordingly, we 
argue that the use of warm colors will be more 
effective in evoking protective behavior against the 
misinformation threat among users. Furthermore, as 
warm colors are associated with warnings (David 
Leonard, 1999), they can effectively help in warning 
social media users and promoting protective behavior. 
This can encourage users to verify the social media 
content (i.e., the tweet) with a warning label and 
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accordingly, not follow or share the content. 
Following this explanation, we hypothesize : 

H1: Warm colors in warning labels are more 
effective than cool colors in driving users to engage in 
protective actions against misinformation on social 
media. 

H1a: Warm colors in warning labels are more 
effective than cool colors in driving users to verify 
labeled social media contents. 

H1b: Warm colors in warning labels are more 
effective than cool colors messages in driving users to 
avoid using labeled social media contents. 

H1c: Warm colors in warning labels are more 
effective than cool colors in driving users to avoid 
sharing labeled social media contents. 

Along with color playing an important role in 
eliciting feelings of fear when users first interact with 
a message, its content can also influence users’ 
perceptions. According to the construal level theory, 
fear appeal messages can have an influence on 
forming construals in users’ minds, and thus impact 
their decision making and subsequent behaviors 
(Schuetz et al., 2020). Research shows that when 
events are explained more concretely, it is easier for 
users to focus on the incidental features, which may 
alter their feelings and thoughts and may motivate 
their risk reduction behavior due to the persuasive 
nature of concrete messages (Wiesenfeld et al., 2017). 
Compared to abstract fear appeal messages, concrete 
fear appeals describe distant events more truthfully, 
and hence in more negative terms, which increases 
threat severity and strengthens intentions to follow the 
provided recommendation (Klohn & Rogers, 1991). 
However, the intensity of negativity or fear evoked 
must be moderately used to keep it impactful 
(Cauberghe et al., 2009; Lewis et al., 2007; Rhodes, 
2015). In line with this, Klohn and Rogers (1991) 
examined different aspects of the severity of a health 
threat to a sample of female subjects who were at risk 
for osteoporosis. The subjects did not consume the 
adequate amount of calcium daily neither did they 
participate in daily exercises. The study resulted in 
motivating them to take protective actions when they 
were displayed with messages with high severity 
(Klohn & Rogers, 1991). Accordingly, we argue that, 
in the context of misinformation on social media, 
concrete warning messages, which are more detailed 
and specific than abstract messages (Schuetz et al., 
2020), can more successfully invigorate protective 
behaviors. This is because concrete messages inform 
users more effectively about the issue at hand and also 
provide them with what steps to take to prevent the 
threat of misinformation. This likely amplifies user 
intention to verify labeled social media content and 
also discourage them from using or sharing the labeled 

content. Because concrete messages, just like concrete 
construals, illicit that a threat is proximate (Trope & 
Liberman, 2010), users will be motivated to take 
action to avoid that threat. Thus, we hypothesize: 

H2: Concrete warning messages are more 
effective than abstract warning messages in driving 
users to engage in protective actions against 
misinformation on social media. 

H2a: Concrete warning messages are more 
effective than abstract warning messages in driving 
users to verify labeled social media contents. 

H2b: Concrete warning messages are more 
effective than abstract warning messages in driving 
users to avoid using labeled social media contents. 

H2c: Concrete warning messages are more 
effective than abstract warning messages in driving 
users to avoid sharing labeled social media contents. 

The language used to present the content of the 
message can also affect the users’ perceptions of fear 
and compliance. Compared to suggestive language, 
which is considered more indicative, assertive 
language, which is more commanding in tone, induces 
quicker compliance (Kronrod et al., 2012). Although 
assertive communication style is considered more 
imposing, it still conveys the message in less 
aggressive and humiliating manner (Pipaş & Jaradat, 
2010). 

Furthermore, messages that provide 
recommendations in assertive tone demand immediate 
action, and thus demonstrate higher compliance 
(Kronrod et al., 2012). Looking into this from a 
marketing perspective, brands sometimes use assertive 
and forceful language to promote their products to 
fasten their consumers readiness to comply; Nike’s 
slogan “Just do it” is an example of this notion (Wang 
& Zhang, 2020). Kronrod, Grinstein, and Wathieu 
(2012) studied the language used in environmental 
slogans and found that 57% of those slogans were 
assertive in nature (Kronrod et al., 2012). Similar to 
these slogans, fear appeal messages written in an 
assertive language demand immediate action by 
showing little distance (temporal) between present and 
the future, where the future represents the 
consequences of not taking that action. Users are more 
distant from performing the protective action if they 
are not forced to do so; accordingly, we posit that 
temporal distance is smaller when assertive language 
is used in fear appeal messages instead of suggestive 
language. 

In addition, when the “how” and “why” aspects of 
the argument nature is explained more concretely and 
assertively, users are forced to consider “How am I at 
risk?”, “How can I protect myself?”, “Why do I need 
to avoid this threat?”, and “Why should I perform this 
response?” (Schuetz et al., 2020). Accordingly, by 

Page 149



explicitly narrating how to take preventive action, 
assertive communication styles can induce self-
efficacy and stimulate users to follow the preventive 
recommendation. Aligned with the prior literature, we 
argue that users will be more inclined toward verifying 
the information before using or sharing it. Thereby, we 
propose: 

H3: Assertive language in warning messages is 
more effective than suggestive language in driving 
users to engage in protective actions against 
misinformation on social media. 

H3a: Assertive language in warning messages is 
more effective than suggestive language in driving 
users to verify labeled social media contents. 

H3b: Assertive language in warning messages is 
more effective than suggestive language in driving 
users to avoid using labeled social media contents. 

H3c: Assertive language in warning messages is 
more effective than suggestive language in driving 
users to avoid sharing labeled social media contents. 

 
4. Discussion 
 

Due to the proliferation of health-related data, 
self-diagnosis among online users has become very 
common. People use the resources available on the 
internet to investigate their health conditions. On 
average, 15.49% look up the internet about symptoms 
that could be related with their medical condition 
before receiving a medical diagnosis from a medical 
provider (Hochberg et al., 2020). This has become a 
global challenge also known as “infodemic” – the 
spread of too much information, both accurate and 
inaccurate, in the physical and digital environment 
(Eysenbach, 2020) . For example, a study conducted 
at Fondazione Bruno Kessler Institute examined 112 
million social media posts related to COVID-19 and 
found that more than 40% of the social media posts 
came from unreliable sources and 40% of those posts 
were circulated by bots (Lupi, 2020). This is major 
threat to social media users, which should be 
addressed by policymakers and platform providers. In 
this paper, we theoretically discussed the important 
characteristics of the warning message labels that are 
used by social media platforms to warn users about the 
health-related posts that are regarded as misleading or 
inaccurate (Sharevski et al., 2021). As the 
effectiveness of such labels have not been examined 
theoretically in prior studies, we addressed this gap by 
theorizing the impact of three misinformation label 
characteristics on users’ willingness to employ 
protective actions. The three label characteristics 
include label’s background color, abstractness of the 
message, and assertiveness of the message language. 

Drawing on the color theory and construal level 
theory, we developed a model to theorize the impact 
of these three characteristics on the effectiveness of 
warning labels in leading users to verify, avoid using, 
and avoid sharing labeled posts on social media.  

As the current literature on color theory suggests, 
colors can be utilized to make users respond in a 
certain way, as colors can trigger different 
psychological responses (Kaya & Epps, 2004). Not 
only are colors useful in catching attention, but also, 
they aid users in decision making. This paper used and 
extended color theory in the context of labeling health 
misinformation on social media. Moreover, we built 
on the notion of fear appeals combined with the 
construal level theory to theorize the effectiveness of 
the two aspects of fear appeal language including 
concreteness and assertiveness of warning messages. 
We argued that fear appeal messages with low level 
construals are more specific and concrete and they 
clearly define the temporal and psychological distance 
of the construal (Wiesenfeld et al., 2017). We 
proposed that the more concretely the message is 
displayed, the more likely it is that users will consider 
the recommended protective actions (Schuetz et al., 
2020; Schuetz et al., 2016; Witte & Allen, 2000). In 
this way, we theoretically illuminated the role of fear 
appeal messages in terms of high-level and low-level 
construals in promoting protective behaviors in the 
realm of health misinformation on social media.  

Although in this paper we did not test the 
proposed theoretical model, it can serve as a 
steppingstone for an empirical study (or a series of 
studies), as researchers in prior research have followed 
the same theoretical-empirical approach (Kordzadeh 
& Warren, 2014, 2017). As such, the research team is 
currently in the process of testing the model through a 
randomized, between-subject experiment with a 2 
(warm color vs. cool color) х 2 (concrete vs. abstract 
message) х 2 (assertive vs. suggestive language) 
factorial design to provide evidence on the 
significance of each factor introduced in the paper and 
how they can be used to construct more persuasive 
warning label messages.  

Researchers in future studies can also build on, 
and extend, our theoretical model to further enhance 
understanding of health-related misinformation and 
the role of warning labels to mitigate the 
misinformation threat on social media. Our model 
currently addresses three important characteristics; 
however, future studies can examine additional factors 
such as font, sentiment, and length of warning 
messages to better understand how they should be 
designed effectively. Researchers can also employ the 
same concept in different social media platforms such 
as Facebook, Instagram, and TikTok to unravel the 
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platform-specific user behaviors that emerge in 
responses to warning labels with specific 
characteristics. In addition, future research can 
theorize and assess the interactions between the three 
label characteristics that we discussed in this paper, 
which can provide more insights into the effectiveness 
of different forms of warning labels.  

 
5. Conclusion 
 

The main objective of this study was to provide 
theoretical insights into the critical characteristics of 
warning label messages that can be helpful in 
informing users about misleading content and 
decrease the virality of health-related misinformation. 
To do so, a theoretical model including three 
hypotheses, each with three sub-hypotheses, was 
developed. The background color of the warning label, 
the concreteness of the message, and the assertiveness 
of the message were proposed to impact the extent to 
which users verify, use, and share labeled 
misinformation. Accordingly, users are more likely to 
feel obliged to verify the information before using or 
sharing it if the label attached to it is in warm color and 
if the message is concrete and assertive. We used 
concepts from color theory, fear appeal, and construal 
level theory as the backbone for our model. We also 
laid out a path for future researchers to better 
understand how to design warning labels for health-
related misinformation on social media effectively. 
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