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Abstract 

 

To tackle the challenges of chronic disease and infectious disease, many pharmaceutical companies 

and international organizations have made a significant effort on prevention strategy worldwide. 

While social media platforms have been developed as a virtual channel to spread health-related 

information, the number of Chinese users increases rapidly and beyond the average level 

worldwide. Meanwhile, China still faces too much pressure from disease prevention. One crucial 

strategy for disease prevention is using social media platforms to capture people’s attention and 

change behaviors.  

 

To investigate what pictorial element can effectively influence people’s attention and behaviors, the 

author analyzes the effects of three types of pictorial elements: cartoons, regular pictures with 

medical professionals, and warning signs. The author applies an online survey with 211 participants 

and does a statistical analysis of the primary data by JMP software. The results reflect that cartoons 

have predominant traits that can be used to attract the user’s attention and change their behaviors on 

the website, to some extent.  

 

At the end of the research, the author not only illustrates the effect of cartoons from an academic 

perspective but also applies Elaboration Likelihood Model to discuss some practical implications in 

order to extract the reasons behind the effectiveness of warning signs, and illustrate some 

inspiration for designing a health-related advertisement for pharmaceutical companies from a 

managerial perspective.   
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1 Introduction 

 

1.1 Motivation and Objectives 

 

In recent years, human beings' life expectancy has increased to 72 years (Roser et al., 2013), and 

this figure in China has climbed to 76.2 years in 2015 (Zhou et al., 2016). However, many people 

face the challenge of chronic disease because of an unhealthy lifestyle. For example, more than 422 

million people were diagnosed with diabetes in 2014, and 1.6 million deaths were caused by this 

disease (Farooq et al., 2019). Also, because of high energy diet intake and unhealthy behavior in 

daily life, more than 113.9 million adults live with diabetes in China. Surprisingly, the prevalence 

of diabetes in China has increased from 0.67% in 1980 to 10.9% in 2013 (Yin et al., 2020). Some of 

them are still not aware of their health status and risky factors of diabetes (Y. Li et al., 2020). 

 

However, the association between chronic disease and lifestyle has been mentioned a lot in 

literature. An increasing number of young people were reported as having diabetes, and most of 

them have obesity in childhood (Rhodes et al., 2012). Obesity and being overweight are also viewed 

as important factors that can develop diabetes in China (Y. Li et al., 2020). So, evidence that 

changing lifestyle can significantly decrease the risk of developing diabetes should be noted. Both 

Working out regularly and eating a low-calorie diet have apparent effects on people's body weight 

(Bonora & Diabetes Prevention Program Research Group, 2002). Therefore, there is some evidence 

to suggest that preventive action can reduce the risk of developing diabetes. For instance, fruits and 

vegetable intake have a strong association with diabetes decreasing (Yin et al., 2020). That is to say, 

if people can get enough information about diabetes and prevention effectively, they have a high 

potential to take action and prevent them from developing this disease. 

 

7 

https://paperpile.com/c/ICyasb/cnN0
https://paperpile.com/c/ICyasb/KIzU
https://paperpile.com/c/ICyasb/QHEH
https://paperpile.com/c/ICyasb/SVG0
https://paperpile.com/c/ICyasb/kCGp
https://paperpile.com/c/ICyasb/wyW5
https://paperpile.com/c/ICyasb/kCGp
https://paperpile.com/c/ICyasb/ioyv
https://paperpile.com/c/ICyasb/SVG0


Social media can be an effective way to change people's minds and modify their health behavior. 

Studies have shown that more than 55% of people have ever found healthcare  information online, 

and the impact of social media is shown on their attitudes and behaviors (Korda & Itani, 2013). 

Meanwhile, more than 70% of younger people think they can easily find healthcare information 

online, but 23% of older people have problems finding healthcare information online (Ybarra & 

Suman, 2008). Also, a study pointed out that younger people are more likely to search for 

healthcare information online (Amante et al., 2015). For example, more than 52.84% of people aged 

18-35 have experienced online chat rooms to find this type of information. As mentioned above, 

younger people can be influenced by online healthcare information more accessible, compared to 

older people. Also, they are more likely to take action to prevent them from diabetes. However, 

studies about how they capture healthcare information and which type of healthcare information 

will be more effective are limited. Here is the gap in the existing literature. 

 

This thesis aims to investigate people's attention and behavior concerning healthcare information on 

social media platforms. Four questions will be researched in this thesis: (1) Do users pay attention 

to healthcare information on the social media platform? (2) What element attracts their attention? 

(3) Do they remember the pictorial elements? (4) Do they have the willingness to change 

behaviors? 

 

1.2 Introduction of social media and Sina Weibo 

 

Social media has been widely used in people's daily life. It describes the application based on Web 

2.0 technology and allows users to create and share the contents. It was developed from the 

combination of Web 2.0 and User Generated Content since 2004. Web 2.0 is a new way that 

software developers and end-users can use the same worldwide platform. They can create and share 

content collaboratively. User-Generated Content describes the Content that can be viewed and 

created by all users (Kaplan & Haenlein, 2010). People are used to sharing exciting moments and 

stories with others on social media platforms. It can affect people's behavior, informal interaction, 
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and daily routines (Van Dijck & Poell, 2013). End-users can use many different types of social 

media platforms. According to a survey, more than 70% of American people used Facebook to find 

news, share stories, and even seek employment. Meanwhile, more than 30% of American people 

used Twitter in their daily life. Instagram and Linkedin are also mentioned by some users 

(Greenwood et al., 2016). 

 

People can seek different types of resources on social media, including healthcare information. 

More than 74% of American people have ever sought healthcare information on social media and 

share their knowledge and track personal progress. Meanwhile, medical professionals also use 

social media to communicate with colleagues, researching new medical developments, and keeping 

in touch with their patients (Househ, 2013).  

 

In China, Sina Weibo is the most popular application among the young generation. According to its 

official introduction, it is a microblog and was originally operated from 2009. The main goal of 

weibo is to help users create and share Chinese-language content in real-time. The function and 

user-interface are very similar to Twitter (Business Overview, n.d.).  

 

On Weibo, people always like to follow some famous pop stars and actors. Some medical 

professionals and medical companies only post Health-related information. Due to the outbreak of 

COVID-19, there is an increasing rate of people's attention to Weibo's healthcare information (Tao 

et al., 2020). They tweeted, commented, and shared information about COVID-19 and its 

prevention method on Weibo. That is to say, Weibo can be used for sharing health-related 

information and modify people's behavior if the information can attract people's attention 

effectively. 
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1.3 Research Question 

 

Many studies about how people look for healthcare information online and modify their behavior 

have developed significantly. That is to say,  if people follow some specific healthcare accounts and 

channels, they will look through them regularly and carefully and improve their health behavior 

(Centola, 2013). Otherwise, they may not look into any healthcare information shown randomly on 

their social media platform, making it difficult for healthcare companies and public health 

organizations to spread healthcare prevention information in a wide range.  

 

Little work has been done to figure out which type of health-related information attracts people's 

attention and how they can attract people effectively. Considering the diversity of information type, 

this thesis will only focus on pictorial information. Cartoons, warning signs, and regular pictures 

that are used for designing online healthcare information will be investigated. As for the method, an 

online survey will be used to investigate people when they look at social media websites and pay 

attention to healthcare information. To conduct this online survey, the author uses the 

WENJUANXING survey platform to collect primary data.  

 

This study will use an online survey for investigation and try to figure out whether people pay 

attention to healthcare information online and what attracts them most. By investigating 

participants' memory, the different impact between those three types of information will be shown 

concretely. The research gap has been illustrated before, and the specific research question can be 

developed: 

 

Can health-related information in forms of pictorial elements, focusing on cartoons, warning signs, 

and regular pictures, attract people’s attention and which type of information has more impact on 

Chinese social media platforms (Sina Weibo)? 
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1.4 Methodology 

 

The methodology is the foundation for ongoing research and can be the juncture between original 

research interest and the research process. It includes research objectives, research approach, data 

collecting method, and ethical concern. 

 

This thesis is related to getting new insight into one area to investigate people's attention on social 

media platforms. This definition means the thesis is viewed as exploratory studies. This is the 

research objective. Additionally, this thesis is viewed as empirical research since online surveys, 

and data analysis are used in the research process. The result can also be concluded after a series of 

data collecting and analysis, which is gained from an online survey method. The research should get 

some representative, distinct, and primary data from an online survey to get the result. More, 

variables will be controlled during the research process, which is used to get rid of the unrelated 

factors to this research topic. At the end of the thesis, hypotheses can be accepted or rejected from a 

statistical perspective (Kothari, 2004). 

 

As for the research approach, the eye-tracking experiment is originally planned to conduct. Due to 

the COVID-19 pandemic, the Eye-tracking laboratory on the CBS campus is closed. Therefore, an 

eye-tracking experiment can not be conducted, though it is viewed as the most effective for 

studying consumers' visual attention - providing insight into processing visual information. An 

online survey, a quantitative method, will be the method that can be used to further the investigation 

and gain some insights from this research topic. During the online survey, experimenters' characters 

can be evaluated objectively, which is helped by data collection and analysis in a formal fashion. 

More, this approach also has optimal external validity because the experiment environment is not 

controlled to be an artificial context. People will do this online survey in their familiar environment, 

such as their home and office, which leads the survey results to be more generalizable. Considering 

the research method is limited, this thesis will capture more data samples and use a statistical 

approach to evaluate the association between different variables. 
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WENJUANXING is an online survey platform used in this research. It is friendly to users and 

experimenters. More, data collection will become easier for the author based on the functions on 

this platform. According to the General Data Protection Regulation (GDPR) in the EU, the data of 

experimenters will not be used for business. This concern will be informed in the beginning of the 

online survey. The result and conclusion in this thesis will not include any personal information 

about experimenters for data protection.  

 

1.4.1 Philosophy Perspective 
 

As mentioned before, an online survey will be the primary method for data collection in this thesis. 

But before conducting this method, researchers must think and present a philosophical perspective 

in this thesis. Philosophy helps researchers think about metatheory, which will pave the way to 

design the survey question and answer the research questions in the following chapters.  

 

A metatheory is the foundation of research. By and large, three main perspectives are often 

discussed in academia: positivism, postmodernism, and critical realism. Positivism refers to the 

standpoint that people can explore and observe the causality between different entities regarding the 

social world is a closed system (Sousa, 2010). Also, regarding the world as independently existing, 

every research (science and society) is constrained by observations from the empirical world 

(Gartrell & Gartrell, 2002).  

 

On the contrary, postmodernism views this world as a complex thing constructed by the human, that 

is to say, human activity and relation will have an impact on this world. The world is not 

independent and objectively. Thus, it can be changed constantly. People’s knowledge from this 

world is highly related to their actions, reactions, and conventions (Sousa, 2010). 

 

As for critical realism, the world is viewed as an open system and is independent of human 

knowledge. In terms of critical realism, social science aims to explore and describe the social world 
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tentatively. Moreover, critical realism takes all unobservable into consideration, totally different 

from positivism (Sousa, 2010).  

 

After presenting a vista of three perspectives, the terms used in the following chapter should be 

defined here. Ontology, a branch of philosophy, is defined initially as “an Account of being in the 

Abstract” and can be used to classify all entities that exist in this world (Smith, 2003). Also, 

ontology is known as “how the world is” and refers to the nature of the world. In turn, 

Epistemology can be viewed as the way that we explore and gain knowledge from this world 

(Sousa, 2010).  

 

To sum up, because positivism only considers observable variables and many unobservable factors 

impact and decides people’s attention during the decision-making process, this research will adopt 

critical realism as a standpoint to further the following investigation.  

 

To be specific, critical realism is created and developed by Bhaskar, and it points out that the world 

is independent (Bhaskar, 2013). Also, unobservable variables should be taken into consideration 

when designing and doing the research. Additionally, critical realism should be both positive and 

normative. That is to say, social science will describe and explain the events and figure out which 

direction it should be (Sousa, 2010).  

 

From an epistemological perspective, critical realism aims to find out the necessary and condition 

for a specific phenomenon, and it can be more concrete and complex (Jessop, 2005). In this thesis, 

different types of health-related information appearing in the online survey are the “condition” set. 

The investigation can be developed from information to image pictorial information and even 

cartoon pictorial information by and large. Additionally, critical realism also implies that good 

explanations combine explanatory (causal) and interpretive (hermeneutic) analysis (Jessop, 2005). 

Sousa (2010) also points out that positivism only focuses on the causality of two events, which is 

different from critical realism. Besides investigating the relationship between health-related 
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pictorial information and people’s attention, those unobservable factors that impact attention and 

memory will also be researched and interpreted in the literature review. 

 

Following critical realism, this research will be viewed as a quantitative approach because it uses 

quantitative methods such as online surveys and will conduct data collection and analysis, which 

can be considered statistical tools. Considering the limited scope of this thesis, the philosophical 

perspective and methodological part will not be presented more, but further investigation and 

research will follow the ontological and epistemological perspective of critical realism as mentioned 

before.  

 

1.5 Delimitation 

 

To have a correct research process and gain valuable results, the author would delimit the research 

topic and relevant literature in this chapter.  

 

First of all, the research topic will focus on the user's attention and memory, which are viewed as 

two essential factors in measuring the healthcare information's effect on social media platforms. 

Hence, the author will not investigate other factors in this survey test, such as the user habit, content 

familiarity, and so forth.  

 

Secondly, the literature will present theories and models that focus on the decision making process. 

For example, the development of the theory in academia will be given: from the theory of reasoned 

action to the Elaboration Likelihood Model. That is to say, this thesis aims to explain the research 

question from a statistical and psychological perspective. At the end of the thesis, the author will 

provide some insights and ideas for stakeholders. Therefore, finding an explanation for users' 

thinking process and behavior control in anatomy and biology is not the objective of this study. In 

the following chapters, delimitation in every part will also be presented. It will help the author 

review literature in a limited range.  
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Lastly, the research design will focus on the pictorial elements on social media platforms. However, 

social media platforms are filled with many different types of information, such as videos, voting 

activities, and so forth. It isn't easy to measure a user's attention and memory if the survey pages are 

filled with all information types. Therefore, the author will design the survey page with pictorial 

elements and texts and ignore other information types.  

 

1.6 Thesis Structure 

 

The inspiration for this thesis is from the health-related information around us in daily life; 

therefore, an introduction of the problem and challenge we face will be presented at first. The 

following chapter will introduce Sina Weibo, a popular Chinese social media platform. Its 

background and customer statistical information will be reported in this part. Some recent findings 

that are related to our research question in academia should be figured out; Hence, the literature 

review will be shown later. This part will include the theory of decision making and some insights 

from the neuroscience theory. The following chapters will be important in this thesis: the online 

survey, the result of data analysis, and the discussion. First of all, an overview of the online survey 

will be shown. Then, the primary data will be analyzed and reported from a statistical perspective. 

Finally, all the findings from the online survey will be discussed, and the limitation of this thesis 

will be figured out. In the final part, this thesis will draw a conclusion and show the opportunities 

that may exist in future research, which can help others further their work in this research area. The 

thesis structure in the flow chart is shown below. 
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Figure 1  Thesis Structure in Flow Chart  
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2 Literature Review 

This chapter will discuss many theories that focus on how people make a decision and change 

behaviors. Because many theories in the domain of attitude and behavior have been developed in 

the past century, but the scope of this thesis is limited, we only choose the theories that are related 

to the topic we discussed here, especially how people make decisions on websites and which factors 

can lead them to change their attitudes and behaviors. 

 

To begin with, the traditional theory of decision making will be presented. These theories and 

models depict the relationship between people’s attitudes and overt behaviors. Following this part, 

the discussion will focus on the findings of pictorial elements. In the domain of marketing, many 

researchers pay attention to package design and customer behavior. Little work has been done to 

explore people’s attention and behaviors on social media. Therefore, three types of pictorial 

elements will be discussed in this thesis. In the last part of the literature, the theory of attention, 

memory, and prevention behaviors will be shown to explore people’s behavior from the 

neuroscience perspective systematically.  

 

2.1 The traditional theory of decision making 

 

In the past years, many researchers showed great interest in the decision making research area and 

tried to figure out which factors can influence human behavior. As we mentioned in the introduction 

chapter, if these factors can be clarified, some health-related problems related to human behavior 

can be solved.  

 

First, words and concepts used in this thesis will be defined in this chapter. Many concepts and 

terms are still developed and expanded in psychological research.  
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Attitude is viewed as the foundation of psychological research (ALLPORT & GW, 1968). Also, a 

researcher reviewed all concepts which are related to attitude and concluded that attitude is the 

evaluation of pros and cons for a specific object (Wicker, 1969). It is a combination of feelings and 

beliefs. But with regard to all these definitions, attitude is still limited to a simple concept. With the 

development of academia, some studies reviewed many diversified findings and pointed out that 

attitude should be viewed as a complex and multidimensional concept, and includes cognitive, 

affective, and conative components (Ajzen & Fishbein, 2005). In terms of this definition, attitude 

starts to reflect a sophisticated concept in psychological research and is used to cover relatively 

complete meanings. 

 

In addition, Wicker (1969) mentioned that overt behavior refers to nonverbal behavior, and it 

presents outside the body. It can be measured and predicted. Ajzen (2005) reviewed a lot of 

literature about this topic and used “attitude-behavior relation” to show the research conclusion. 

Some researchers did many experiments and concluded that behavior has no relation to attitudes in 

the early days. However, with the development of research methods and technology, attitude has 

been an important factor in research and predicting human behavior. The author will start to present 

some literature that shows the attitude-behavior relation. 

 

2.1.1 Delimitation 
 

After defining the words and concepts, some critical theories in the domain of decision making will 

be presented in this part. Some of them are still developing in academia, so many recent findings 

will be shown as well. Due to this thesis's limited scope, we can not present all theories and models 

here, though many theories are helpful.  

 

For instance, the Information Processing Model is one of the models that illustrate how people 

process new information (Axelrod, 1973). According to this theory, people will try to find an 

existing schema if they face a new case in their daily life. When the old schema can be used to 

translate the new case, then it will lead them to further their activities. On the contrary, if the old 
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schema of information processing can not translate the new case, they will try to combine the old 

schema and new information to make a new satisfying fit. Meanwhile, they will upgrade this new 

schema's usage and downgrade the credibility of the old schema. However, this theory is widely 

used in making public policy but not the health-related issue.  

 

Although some theories are related to showing insight from information processing and attitude 

change, they may be widely used in retail and marketing areas. The internal consumer response 

process has a clear description of consumer's response change process and divides this process into 

different phases, which is systematically getting insight from consumer behavior and making 

marketing strategy (Hanekom & Barker, 2009). Of course, it doesn't fit the topic in this thesis very 

well.  

 

The theory of reasoned action (TRA) is the first one to give a clear paradigm and show the research 

direction, which is highly related to this thesis topic. Considering some disadvantages of this model, 

the theory of planned behavior (TPB) was developed to show a new perspective in this research 

area. Elaboration Likelihood Model (ELM) is another theory that should be considered, because it 

integrates different conflicting findings in one conceptual umbrella (Petty & Cacioppo, 1986). 

 

2.1.2 The model of decision making 
 

The Theory of Reasoned Action 

The theory of reasoned action (Ajzen & Fishbein, 1970) is originally advanced by Ajzen and 

Fishbein. This theory has a critical assumption: people's behavior is in a volitional control and in a 

specific context (Ajzen & Fishbein, 1973). According to this theory, a person's overt behavior is 

influenced by his behavior intention; meanwhile, behavior intention can be predicted by two 

components: attitude toward action and normative belief. Translating this theory in a mathematical 

way, Ajzen (1973) pointed out an equation to present this theory: 

 

B ~ BI = [A-act]W0 + [NB (MC)]W1 
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In this equation, B refers to people’s overt behavior, which is highly related to BI(behavior 

intention). Also, BI is a function of two decisive variables.W0 and W1 are weighting to these 

different variables. A-act refers to people’s attitudes toward behavior. NB is a normative belief, 

such as social attitudes and beliefs toward a specific behavior. MC means the extent that people will 

comply with the normative belief. Of course, a person’s normative belief can be influenced by a lot 

of factors, such as the opinion of his friends and mainstream society. Thus, we can find that 

different people may show different influence power between men and women, teenagers and 

adults, as well as students and workers. Ajzen(1973) solved this problem by adding all these factors 

together and measuring their behavior impact. Additionally, any other external factors that may 

impact behavior intention will also be mediated by these two components.  

 

The Theory of Planned Behavior 

Theory of Planned Behavior can be viewed as the complete development of the Theory of Reasoned 

Action. As we mentioned before, TRA includes two critical components: normative beliefs and 

attitudes towards overt behavior, which have decisive power on behavior intention, and finally have 

an impact on people’s overt behavior. In the following years, the researcher found that only these 

two components can not adequately account for specific action in a given situation, and advanced 

that Perceived Behavioral Control should be viewed as an additional factor (Ajzen, 1991). Actually, 

this is the main difference between the TRA and the TPB.  

 

Perceived behavioral control refers to a person’s perception of the extent to which he can 

accomplish action and its difficulty (Ajzen, 1991). For example, a person will have an evaluation 

that the opportunity of being a medical professional is very low. This factor has a very strong power 

to influence a person’s behavior. When combining perceived behavioral control and behavior 

intention, we can easily predict overt behavior more accurately. For instance, two people want to 

learn a new language, and one of them thinks he can do it better because he has had the experience 

of learning another language successfully before. Thus, the potential of learning language 

successfully will increase when the sense of perceived behavior control is strong. 
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To sum up, Madden(1992) pointed out that the theory of reasoned action can be used when a 

person’s behavior is under volitional control. This is an assumption of using this theory. However, 

if a person’s behavior is not under volitional control, the theory of planned behavior is more 

accurate to predict the behavior in question.  

 

Although these two models are originally used in sociology, they have been expanded to use in the 

domain of healthcare. Godin (1992) has used the theory of planned behavior in smoking behavior 

research and figures out how to build a program to help smokers quit smoking from a psychological 

perspective, such as designing a reward and encouraging stage. It is the starting point that the theory 

of planned behavior is expanded and used in the domain of health. Subsequently, Godin (1996) 

advanced that health-related behavior can be explained by intention and perceived behavioral 

control, especially behavioral intention plays a more important role in this process. More, a study 

found that making smoking a perceived stigma will help many people in Uruguay make a decision 

and quit smoking. That is to say, the theory of planned behavior can be used to make public policy 

and change social behavior in the broader range (Lozano et al., 2020). Here we use an illustration to 

show the relationship between the two theories we mentioned above: 

 

21 

https://paperpile.com/c/ICyasb/cNzA


 

Figure 2  The theory of Reasoned Action and The Theory of Planned Behavior 

 

Elaboration Likelihood Model 

This theory is used to depict the process of people's attitude change (Petty & Cacioppo, 1986). In 

this model, people experience two routes when they are processing new information and changing 

attitudes. One is the central route. In this route, people only scrutinize the real merits of the 

information they get, and they have a more in-depth information analysis of the issue before they 

decide to take action. Another one is the peripheral route, which is an additional route to the central 

one. In this route, people are influenced by some simple inference of objects in a persuasion context 

and can not have a deep analysis before they make a decision. The researchers also pointed out that 

the attitude change influencing the central route will be more deeper and persistent. 

 

Today, the Elaboration Likelihood Model is expanded to use in the domain of healthcare. For 

example, religious leaders share the information of handwashing and safe burials to the public in 

African Ebola crisis. The sharing messages are viewed as credible sources and attract the public's 

attention as well as change their behaviors because these leaders build a credible persuasion 

context. This method can also be used to prevent people from the COVID-19 pandemic (Van Bavel 
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et al., 2020). Besides, the model can also be used to design warning messages, which targets 

smokers. A study showed that warning messages on cigarette packs could make smokers process 

this type of information in a central route and link the information with an unpleasant consequence 

of their health, and finally help them decrease smoking behavior (Shahi et al., 2020). Besides, 

peripheral cues can also be used to solve some health-related problems. With the help of the ELM 

model, a communication strategy that is coping with problems of HIV transmitting has been made. 

Simple cues like comedian delivery and charisma are effectively used in promoting safer sex in 

Singapore (Lim et al., 2019). To sum up, the ELM model is instrumental when making an 

intervention policy in healthcare, no matter what route it uses. 

 

2.2 Pictorial elements design 

 

In this thesis, the research question focuses on pictorial design that can be used on social media 

platforms. As mentioned above, three types of pictorial materials, which include cartoons, regular 

pictures, and warning signs, will be investigated in the online survey. Pictorial elements are often 

used in package design, such as product photography (Rettie & Brewer, 2000). It may contain 

several verbal elements, such as warning signs (contain words) in this thesis. Hence, understanding 

the pictorial design of health-related information is critical to improve people’s attention and even 

change their prevention behavior. 

 

2.2.1 Delimitation 
 

This research focuses on health-related information shown on social media platforms (Weibo), 

including cartoons, regular pictures, and alarm signs. Therefore the design and impact of textual 

elements, color and size of pictorial information, and cultural difference among experimenters will 

not be considered. 
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Color has different meanings among different groups. For example, people in East Asia and the 

U.S. have very similar feelings about green, whereas they view red as different in meaning (Madden 

et al., 2000). Also, culture is an important factor that impacts people’s attention and thinking when 

they look at that same pictorial information. For example, American people often connect blue with 

depression and strictness, but Japanese people do not link this color to any emotion (Kitao & Kitao, 

1986). Considering the impact of these factors, this research will only focus on people from China. 

Hence, the findings of color and culture will not be explored further.  
 

2.2.2 The role of pictorial elements 
 

Pictorial elements play an important role in communication between people and media advertising 

because pictorial information can attract people's attention and set expectations for content. Hence, 

it will be noticed more quickly than any other type of stimuli, such as informational text (Silayoi & 

Speece, 2007). It is suggested that pictorial stimuli attract people's attention when looking at social 

media platforms. However, academic research that has investigated which type of pictorial 

information can attract people's attention effectively are mixed. In this chapter, cartoons, regular 

pictures, and warning signs will be explored further.  

 

Cartoons are a form of visual metaphor and are considered as visual representations of 

metaphorical thoughts or concepts. The expression of cartoons may have a big impact on meaning 

(Refaie, 2003). The manga and an animated appearance can be included in this range. Using 

cartoons in media advertising can establish friendly connections with people, construct a fantasy 

world for them, and even evoke a positive marketing campaign outcome. Also, cartoons can 

significantly increase people's attention span and fixation time (M. Li et al., 2020). People 

preferentially attend to emotional stimuli, such as a cartoon or erotic scenes, because a stimulus's 

emotional relevance influences human attention (Fan et al., 2018). In the domain of healthcare, it 

has been proven that a well-designed animated cartoon is more effective in sending a message to 

patients than the same information provided in written instructional materials. Meanwhile, medical 

professionals that used cartoons to convey medical information can effectively increase patients' 
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compliance (Delp & Jones, 1996). Using text plus cartoons can effectively improve people's 

sensitivity, attract their attention to healthcare information, and recall their health education 

information (Houts et al., 2006). To sum up, cartoons are very useful for conveying health-related 

information because it can effectively attract people's attention and improve the acceptance of 

health-related information. 

 

Warning signs are often salient and prominent in the whole website, capturing people's attention 

against other visual stimuli. Meanwhile, warning signs often contain and present persuasive 

information to the public (Agostinelli & Grube, 2002). The size of the warning signs is critical for 

its effect. Warning signs with thick, colorful borders were more likely to attract people's attention, 

compared to similar signs with thin or no borders. Also, this type of sign often contains the possible 

consequences of non-compliance (Wogalter et al., 2002). In healthcare, warning signs of cancer in 

magazines can effectively help people do self-check and prompt them to seek medical care (Longo, 

2005). Also, many findings of how warning sign labels play an important role in changing drinkers 

and smokers' behaviors are found. Warning signs are easily found on packages, and effectively 

impact people's cognitive and affective processes. This type of process will evoke people's 

avoidance responses and finally modify their drinking behavior (Agostinelli & Grube, 2002). 

Andrews (1995) also found that enhancement of warning information and alcohol education 

programs is critical for policymakers to change drinkers' beliefs and modify their behaviors. 

 

Additionally, warning signs can reach target audiences easily, especially younger people. People 

who recently bought alcohol are more likely to notice the warning signs around them (Kaskutas & 

Greenfield, 1997). Another finding indicates that graphic warnings labels play an important role in 

communicating health risk information with smokers and may serve as an effective smoking 

cessation intervention in Canada (Hammond et al., 2004). In short, warning signs can be designed 

as a counteradvertising and used in social prevention programs to attract people's attention and 

modify their behaviors.  
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Regular pictures refer to the neutral images, compared to cartoons and warning signs. In this thesis, 

a picture with medical professionals is used in the investigation since the picture's main style should 

be highly related to healthcare. People have an attentional bias. That is to say, they pay slower 

attention to the neutral pictures than pictures with some stimuli, such as cigarette-related pictures, 

pleasant and unpleasant pictures (Versace et al., 2010).  

 

To sum up, pictures with some stimuli (cartoons and warning signs) can significantly attract 

people's attention, compared to neutral pictures. Many findings have proven that warning signs on 

cigarette and alcohol packages can effectively change people's behavior. However, little work has 

been done to illustrate which type of pictorial elements impact people's attention when looking at 

social media platforms. Here is a gap in this research area. 

 

2.3 The theory of Psychology and Cognitive Neuroscience 

 

In this chapter, some theories from a neuroscience perspective will be presented. Because research 

topics are highly related to human brain activity, attention, and memory of human beings will be 

critical for researchers to explore. When participants are attracted by the health-related information 

shown on the screen, they may remember some experiences with this information, even find access 

to know detailed information, and finally modify their prevention behaviors. Hence, a theory part of 

prevention behavior will be presented in the end.  

 

2.3.1 Delimitation 
 

Some critical theories in the domain of attention and memory will be presented in this part. Due to 

this chapter's scope, the theory of attention will only cover the part that is highly related to people's 

visual selection. In the online survey, people will experience a process in which they will pick up 

the information and ignore others. This process is viewed as competitive visual selection 

(Plassmann et al., 2012). Additionally, another main theory of memory is the working memory and 
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its function in the human brain. Working memory is a critical factor that influences people's final 

behavior. Of course, other different types of memory will also be presented and discussed here 

since they have a close relationship with each other. The activity in the human brain would be 

viewed as a whole and complicated process. When putting all these different types of memory into 

an entire system, the framework of memory activity will be clearly shown (Atkinson & Shiffrin, 

1968). Finally, all these human brain and neuro activities will be reflected in overt human behavior. 

As a result, many findings of prevention behavior will be discussed at the end of this chapter. It can 

be viewed as a result that people look at health-related information online. The evaluation of human 

behavior is a little bit difficult to conduct. Hence, the Health Belief Model is useful to sketch a 

framework for researchers to analyze questions systematically. Due to the limited scope of this 

thesis, other theories and models will not be presented further. 

 

2.3.2 Attention 
 

In the domain of psychology, many researchers focus on attention and behavior. A study mentioned 

that animals must select information and adapt them to this complex world (Knudsen, 2007). Many 

efforts have also been made to show the relationship between attitude and people's volitional 

behavior control. However, people may have some actions without paying any attention (Norman & 

Shallice, 1986). That is to say, even though people may not be aware of their attention, they have 

shown the behaviors. For example, people are used to drinking water when they are talking with 

others. From this perspective, the theory of attention should be researched and presented clearly, 

which will pave the way for further investigation. 

 

Attention is the most important concept that needs to be described at the beginning of this chapter 

because people's attention is the foundation of the whole research process. Of course, attention 

should be defined as a concept we use. Attention is viewed as a process that people will select 

information among all available information (Plassmann et al., 2012). Also, a researcher  mentioned 

in his recent research that attention should be defined as a complex process operated by neural 

networks in the brain (Ocasio, 2011). That is to say, attention is critical for people to choose 
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information when they face a lot of information on the screen. Attention can be divided into 

different conceptual components: bottom-up attention, top-down control, competitive visual 

selection, and working memory.  

 

Bottom-up attention, or saliency filters, is a process that people will select the most critical 

information among all information they gain (Plassmann et al., 2012). This selection process is 

developed in people's brains automatically when people face a lot of stimuli from the environment 

because the capacity of the human brain is limited (Ocasio, 2011). Low-level factors, such as 

colors, luminance, size, and shape, impact this process. During this process, people's brains will 

generate a saliency map for all objectives that appear in their sight (Plassmann et al., 2012). This 

thesis's research topic includes three types of pictorial information, so this pattern of attention 

should be viewed as a highly related process to be researched. Also, another researcher found that 

location and shape are essential for people's recall when browsing the website (Drèze & Hussherr, 

2003). This is an important finding that should be realized when researchers design the online 

survey.  

 

Top-down control refers to a unique process in which people pay more attention to the information 

related to their goals and expectations. For instance, when people are hungry, they tend to pay more 

attention to food pictures (Plassmann et al., 2012). As mentioned in the introduction chapter, people 

will do the online survey in their familiar environment, and they won't be arranged to have any 

specific goal to achieve. Hence, this type of attention will not be further discussed in this chapter.  

 

Competitive visual selection will appear if the choices of information increase. That is to say, this 

process is based on the bottom-up attention input. Meanwhile, the visual selection will improve the 

information quality that people gain from all the information on the website (Plassmann et al., 

2012). This type of attention is highly related to the research because people will spend more time 

on their chosen objectives. Of course, Ocasio (2011) also points out that attention will automatically 

become lower than before if people maintain their attention on one objective for a long time. 
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Working memory is a special form of memory that stores selective information for periods of 

seconds in a brain area for further analysis. That is to say, working memory represents the objects 

of attention (Knudsen, 2007). This attention component is critical for the research and experiment 

because the information stored in the working memory will be the basis for making decisions and 

planning complex behaviors.  

 

To sum up, the bottom-up process helps people instinctively capture critical information in the 

online survey, especially different types of pictorial information that may have a diverse influence 

on their attention. Competitive visual selection will make people choose the most important and 

relevant information to pay more attention and ignore other visual stimuli. This process will be 

represented in people's working memory. Following the working memory, people will decide to 

take action and change behavior. These findings are critical and relevant for experimental design 

because this research has presented that attention on information stimuli (in this study, pictorial 

information in the online survey) has a very close relation with human behaviors (in this study, 

prevention action). The next section will focus on memory because the information is evaluated in 

the attention process, but the decision is finally made in working memory (Knudsen, 2007). Thus, 

the literature of memory will be further presented. 

 

2.3.3 Memory 
 

This chapter will present and discuss the literature of memory because memory plays an essential 

role in the relation between attention and behavior. According to the anatomic definition, human 

memory is a complex and distinct function in the human brain. It can be divided into declarative 

memory and non-declarative memory in terms of the content. Also, many structures in the human 

brain have been identified in medical research and linked with human memory function. For 

instance, the medial temporal lobe and diencephalon, of course, different memories are supported 

by different brain structures (Zola-Morgan & Squire, 1993).  
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There is a lot of discussion about the classification of human memory in academia. Early in 1968, 

the human memory system was viewed as a computer and has been divided into three kinds of 

types: sensory memory, short-term memory as well as long-term memory (Atkinson & Shiffrin, 

1968). Sensory memory refers to the process that vast information enters the human sensory 

register, and most of them will decay and be lost in a very short time. Short-term memory refers to 

the process that the human brain holds a limited amount of information temporarily as long as the 

people want (Cowan, 2008). On the contrary, long-term memory defines the process by which the 

human brain stores a vast amount of information and knowledge copied from short-term memory. 

Cowan (2008) also mentions that the distinction between short-term and long-term memory types 

are the temporal decay and a chunk capacity limit.  

 

According to Arkinson’s findings, the working process of human memory will be presented. The 

stimuli will quickly enter human sensory dimensions when it pops up, for instance, a visual 

stimulus (in this thesis, a picture) will be recognized in the human sensory register. The second step 

in the human brain is short-term memory and can be viewed as people’s working memory. The 

information will be lost and decay, but the time for information lost is longer than the same process 

in sensory memory. This process is very critical for people when they face new objects and cues 

because the underlying mechanism is that most nerve cells show firing during the stimuli 

presentation period (Fuster & Alexander, 1971). The last step is long-term memory. Information 

will be permanently stored here and can be revised in the future. The dashed line refers to how 

people use information and knowledge in their long-term memory and transfer them to short-term 

memory, for instance, thinking and solving a problem (Atkinson & Shiffrin, 1968). The process can 

be shown as a flow chart (Illustration 3). 
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Figure 3  Structure of memory system (Atkinson and Shiffrin, 1968) 

 

Working memory has been mentioned many times in the last chapter, and it helps people plan their 

behaviors and make the decision (Cowan, 2008; Knudsen, 2007). The working memory includes 

short-term memory and the attention used for keeping the short-term memory in an activated 

situation (Kail & Hall, 2001). A clear difference will not be further discussed due to the scope of 

this chapter. Working memory is defined as a limited system, which can maintain information 

temporarily and provide an interface between perception, long-term memory, and action (Baddeley, 

2003). Also, this researcher mentions that working memory is a powerful support for the human 

thinking process, including storing and manipulating information. 

 

Furthermore, visual working memory is crucial for people to manage visual information for 

short-term retention. The visual working memory can hold three objects and code them into one 

integrated object representation. The process of consolidation is swift (Vogel et al., 2006). 

Moreover, there are individual differences in manipulating, storing, and representing information in 

the working memory due to the variability of signals in the prefrontal cortex (Vogel et al., 2005). 
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From this perspective, it is interesting to investigate the difference in people's attention and memory 

when facing different types of pictorial information (the research topic in this thesis).  

 

The relation between stimuli and visual working memory should be presented. Working memory's 

capacity is influenced by the complexity of the stimuli, suggesting that complex stimuli will lower 

the working memory capacity. Additionally, people will reduce the duration that they fix on 

unfamiliar face pictures in the research (Eng et al., 2005). The type of stimuli also has different 

impacts, whereby neutral arousal will cause less increase in memory than positive and negative 

stimuli (Denburg et al., 2003). Furthermore, stimuli' valence plays an essential role in memory, 

whereby positive stimuli were remembered better than negative stimuli (Libkuman et al., 2004). To 

summarize, if the information is presented in a neutral and non-arousing manner, people will be less 

likely to remember it. 

 

To sum up, three types of memory are positively related to people's attention and behavior: sensory 

memory, short-term memory, and long-term memory. Short-term memory is positively associated 

with the attention and retention of information in a limited time. Additionally, working memory 

plays a vital role between perception and action. Moreover, it is suggested that individual 

differences in working memory capacity play a critical role in people's information retention and 

representation (Unsworth & Engle, 2007).  

 

2.3.4 Prevention Behavior 
 

As mentioned in the introduction, this research investigates which type of visual information has 

more impact on people’s attention and even changes their behavior. To be specific, changing 

behavior can be defined as having prevention behavior in this thesis; for instance, eating a healthy 

diet and controlling body weight to prevent diabetes.  

 

Prevention is viewed as a process that people take action and make sure they are away from disease 

(Wu et al., 2017). Different forms of disease prevention programs have developed in society. For 
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instance, a diabetes prevention program by conducting intervention of lifestyle and using metformin 

in advance has a significant impact on the target group, delaying and preventing the development of 

diabetes (Ratner & Diabetes Prevention Program Research Group, 2006). Although people’s 

characteristics, such as pessimism and helplessness, can influence their prevention behavior, 

confusion about the approach to get away from disease limits their access and opportunities to 

change (Niederdeppe & Levy, 2007). Hence, identifying the factors that can be controlled and 

modified will be critical for policymakers to make a strategy and change public behaviors. 

 

Many researchers have shown that prevention behavior has a very close relation to media 

advertising. Public advertising has been viewed as a practical approach to improve public awareness 

of disease knowledge and take the desired action for chronic disease prevention and control. Still, 

sustainable behavior needs to be further researched (Wu et al., 2017). In short, there might be a gap 

between people’s attention and awareness and sustained action of disease prevention. The internet 

and TV channels are both found to be useful for spreading health-related information for improving 

health education, promoting health behavior, and decreasing the cancer burden. In contrast, 

information from health-providers is viewed as more reliable (Akhu-Zaheya & Jagbir, 2014). 

People who are highly exposed to newspaper reports and television advertising regarding HPV 

sources have a high potential to accept prevention knowledge and get HPV vaccination (Kelly et al., 

2009). Also, television advertising with a positive framework has a good influence on people’s 

minds and improves their knowledge about cancer prevention in the short term. Moreover, quickly 

understood content could affect people’s receptivity and accept more health-related messages (Kye 

et al., 2015). To sum up, media advertising can improve people’s attention to health-related 

information and modify their behavior, whereas the form, the media platform, and content of 

health-related information positively affect people’s receptivity and acceptance. 

 

People’s beliefs regarding prevention behavior can be measured by the Health Belief Model 

(HBM). This model can be used as a framework to research why people change their behavior and 

take action for disease prevention from a psychological perspective (Champion et al., 2008). It has 
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six components: susceptibility, seriousness, benefits and barriers to a behavior, cues to action, as 

well as self-efficacy.  

 

Susceptibility. It refers to the beliefs about the likelihood of getting a disease. For example, people 

may think they have a risk of getting diabetes before they change their diet habits. 

Seriousness. It refers to the feelings that people evaluate the medical (death, disability, and pain) 

and social (relation, work, and life) consequences if they leave disease untreated.  

 

Benefits. People will consider how many benefits they can get from taking action, although they 

face disease risk. For example, people may evaluate the money they saved if they quit smoking, 

even though they have known that smoking may lead to a high risk of lung cancer. 

 

Barriers. It refers to the cost of a potential action, and this cost can be a barrier to take action. For 

example, people may spend a lot of money and time getting a vaccination, but vaccination may 

cause unexpected side effects. These costs may impede people from taking action.  

 

Cues to action. It refers to the environment and event that can trigger people’s activities, such as 

public media information. 

 

Self-efficacy. It refers to people’s feeling that they can competently overcome the barriers and take 

action. 

 

Many cases and evidence have been analyzed by this model, even though the relationship between 

different components in this model is still discussed a lot in academia. In this thesis, a flow chart 

from Champion and Skinner (2008) is used for showing this model.  

 

 

34 



 

Figure 4  Health Belief Model (Champion and Skinner, 2008) 

 

In a word, people’s prevention action is viewed as an outcome because online pictorial information 

may impact their awareness. Also, the form of information is critical to affecting people’s attention 

and acceptance. The further evaluation of people’s prevention behavior can be conducted in terms 

of the Health Belief Model.  

3. Research Design 

Following the literature shown above, a research gap has been identified. Therefore research 

hypotheses and research processes will be presented in this chapter.  

 

3.1 Research Hypotheses  

 

Research hypotheses are used to guide the study and provide a framework for examining results. 

Also, hypotheses can lead the research to a specific goal and predict this thesis's outcome 
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(Connelly, 2015). From this perspective, this thesis's research hypotheses should focus on the 

relationship between three types of health-related information and people's attention and memory 

and finally evaluate and predict people's prevention behaviors.  

 

3.1.1 Hypothesis 1: Visual attention and memory 
 

The hypothesis of visual attention is formulated and tested by the first part of this online survey. As 

mentioned in the literature chapter, warning signs can effectively attract smokers and drinkers 

(Hammond et al., 2004). Also, cartoons are useful for medical professionals to convey 

health-related information to patients and significantly improve their acceptance and sensitivity 

(Delp & Jones, 1996). Meanwhile, visual working memory is crucial for people to manage visual 

information for short-term retention (Vogel et al., 2006). Therefore, Hypothesis 1 is presented 

below: 

 

H1: Compared to regular pictures, warning signs and cartoons are remembered better. 

 

3.1.2 Hypothesis 2: Memory 
 

Further, considering the warning signs can be viewed as a cue to connect health-related information 

with their health status, it is expected that this effect can be tested by the second part of the online 

survey. This illustration leads to the next hypothesis: 

 

H2: warning signs can make people recall their own health status more than another two 

elements. 

 

3.1.3 Hypothesis 3: Prevention behavior 
 

Finally, prevention behavior will be the final research objective to be explored. Suppose people pay 

attention to health-related information and recall their health status. In that case, they are willing to 

36 

https://paperpile.com/c/ICyasb/E0Vo
https://paperpile.com/c/ICyasb/fYzF
https://paperpile.com/c/ICyasb/dZFp
https://paperpile.com/c/ICyasb/n9fr


get more information, take prevention action, and make sure they are away from disease (Wu et al., 

2017). Hence, it is hypothesized that: 

 

H3: warning signs may improve people’s interest in changing their prevention behavior more 

than another two elements. 

 

To sum up, a hypothesis often depicts relationships between different variables and shows the 

direction of the research (Connelly, 2015). In terms of the findings illustrated above, hypotheses 

related to people’s attention, memory, and prevention behaviors are gradually developed. 

 

3.2 Online Survey Design 

 

To test the hypotheses made above, the author will conduct both eye-tracking experiments and 

online surveys as planned initially. Due to COVID-19 spreading out, the eye-tracking laboratory on 

the CBS campus is closed. An online survey will be the only method to proceed further. Even 

though the online survey can not investigate fixation time, gaze plots, and something important in 

the eye-tracking experiment, attention, and memory has been already covered. Here, an illustration 

will be presented to show the survey process. A detailed survey design will be discussed later.  
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Figure 5  Illustration of the Research Design 

 

 

3.2.1 General Introduction 
 

The online survey will be conducted to test which type of health-related information has more 

impact on people's attention and can recall their memory of health status, thus exploring if these 

different types of pictorial elements can change people's behaviors. For the survey, people are 

highly recommended to do this survey on a computer. Additionally, the Qualtrics software is 

originally planned to be utilized in this thesis. However, due to China's "internet firewall" policy, it 

is not very convenient to open a Qualtrics page whose servers are set outside of China mainland. 

WENJUANXING software (WJX.cn) can be used as a substitute tool to create an online survey. As 

mentioned before, people are recommended to do the survey in their familiar environment, such as 

home and office, where they often browse through information on social media platforms. The data 
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collection process will be continued around two weeks, starting from the first week in September 

2020. 

 

3.2.2 Participants 
 

The online survey will be distributed among the author's network on the Wechat platform, which 

will help deliver online surveys to more Chinese people. Wechat is a communication tool and 

widely used in China. It is very similar to Messenger, which is from Facebook Inc. According to the 

survey design, at least 150 people should participate in this online survey, and they will be divided 

into three groups. Each group of participants will do only one survey, and the final results will be 

merged to analyze. Three similar survey designs will be presented to different groups and will help 

reduce the impact of confounding factors. 

 

Additionally, it is ideal to find the participants from urban areas in China because an education gap 

may exist between urban and rural areas in China. As mentioned in many findings, the educational 

background plays an essential role in adult life stages (Mirowsky & Ross, 2003). Also, 

well-educated people tend to control their health status and be more sensitive to health-related 

information (Ross & Wu, 1995). Lastly, all participants will be asked to provide some necessary 

information, such as age, gender, and location. The data analysis of survey results will consider 

these factors. 

 

Before starting the online survey, every participant will be individually informed of data usage for 

research and thesis writing according to Europe's GDPR. Additionally, participants expressed 

overall satisfaction with the process that they are informed consent in advance, and they have the 

right to withdraw from studies at any stage of the research (Kost et al., 2011). Hence, informing 

participants of the survey contents and data protection will help collect data successfully.  

 

3.2.3 Stimuli  
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The resource of stimuli is picked up from the original Weibo platform and redesigned by the 

authors. The original Weibo website is shown below.  

 

Figure 6  Original Weibo website 

 

The top bar includes a search bar and several necessary function buttons, such as "homepage" and 

"video" on this page. Also, as shown in figure 6, the sidebar has some function buttons for different 

topics, for example, "media", "traveling" and "fashion". People can choose the subject they are 

interested in and further their exploration. The top bar and sidebar will be kept the same in this 

online survey to make a similar page style to participants. In the center of this website, the main 

content will be presented. All the contents here are picked up from the original website, and the 

main topic of these contents is daily news from some Chinese pop stars. In this survey, three similar 

contents (Figure 7) are prepared for the participants' groups and matched with different 

advertisements and survey pictures. Because people will have a short-term memory on the images 

that they are looking at (Cowan, 2008), content in every survey page will be changed and reduce the 

short-term memory effect as much as possible.  
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Figure 7  Different versions of content design  

As for the website's right side, three advertisements of the same size will be shown from top to 

bottom (Figure 6), and the survey picture is shown in the middle position. Two random 

advertisements have very similar topics and pictures, which are related to fashion and foods. The 

survey pictures (Figure 8) include three types of pictorial elements (regular picture, cartoon, and 

warning sign). Suppose this health-related information attracts participants. In that case, they will 

look at this advertisement carefully and have a short-term memory and will pick out the picture they 

memorize on the following survey page.  
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Figure 8  survey pictures 

 

The main version of the online survey is created in English, which will be helpful for thesis 

evaluation. When conducting this online survey, a simplified Chinese version will be shown next to 

the English sentence, making it easy for Chinese participants to read and answer. 

 

3.2.4 Procedure 
 

Before the online survey, participants will be shown an introduction page of survey information and 

informed that their survey results would be used for academic research in the CBS. Also, 

participants will be suggested to switch off their smartphone if they do the survey on the computer 

and find a quiet environment because external stimuli may impact survey results. Additionally, 

participants will be told that going back to the previous survey pages is not allowed in this test since 

this design is crucial to investigate people's memory.  

 

 

Figure 9  the first part of survey (a) 
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The survey will be divided into three parts. Every part aims to investigate one hypothesis, as 

mentioned in the previous chapter. In the first part of the survey (Figure 9), participants will be 

shown three similar website pages, which contain different pictorial elements of health-related 

information in the position of a random advertisement. After looking at one page, participants will 

be asked to choose intuitively whether they are interested in the contents on this page. Here, a 

sliding bar is shown below the question and is originally set on the bar's left side. The words on the 

left side will be "Not at all", and the words on the right side will be "Very much". These three pages 

can also be viewed as a warming-up part, which can make people feel relaxed in this survey test.  

 

To reduce the experimental error, the author has allocated different survey contents randomly to all 

participants. Here, table 3 shows the random design again to illustrate how warming-up questions 

can achieve this goal. As shown below, the left side of table 1 shows the combination of main 

contents with different pictorial elements. After putting them together, the author allocates these 

content combinations to the survey groups. They are randomly mixed and distributed to 

participants, as shown on the right side of table 3. One specific content on participants’ memory 

will be decreased by changing the main contents in different survey groups.  
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Table 1    Survey design in the Warming-up Test (Q1~Q3) 

 Picture types   Participants allocation 

 Regular 

Pictures 
Cartoons 

Waring 

Signs 

  
Q1 Q2 Q3 

　  　 

Content 1 1_R 1_C 1_W 
 Survey 

Group 1 
1_R 2_C 3_W 

 

Content 2 2_R 2_C 2_W 
 Survey 

Group 2 
2_W 3_R 1_C 

 

Content 3 3_R 3_C 3_W 
 Survey 

Group 3 
3_C 1_W 2_R 

　 



Following these warming-up tests, participants will be shown three pages of questions (Figure 10) 

and asked to pick out the picture that might be shown in the previous pages.  

 

Figure 10  the first part of survey (b) 

 

Every question will contain one correct picture and two similar but incorrect pictures. Also, 

participants can use the sliding bar to answer these questions and show the extent of their memory 

retention.  

 

 

Figure 11  the second part of survey 
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In the second part of the survey (Figure 11), participants will be investigated whether they recall 

their health status after browsing through the health-related information. Three types of pictorial 

elements will be shown individually; meanwhile, participants can use the sliding bar to answer the 

question as similar as before. The question will be designed as “After looking at this picture, how 

much does it make you concerned about your health status?”. The table 2 shows the question 

design, which mixes correct pictures with the incorrect pictures in every survey question.  

In the final part of the survey (Figure 12), participants will be shown three types of pictorial 

elements. They can show their interests in changing behaviors after looking at these specific 

elements. The question will be asked as “After looking at this picture, how interested are you in 

learning more about a diabetes prevention program?” 
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Table 2  Survey design in the Memory Test (Q4~Q6) 

  Picture types 

  
Regular Pictures Cartoons Waring Signs 

　 　 

Q4 
 

Correct Incorrect Incorrect 
 

Q5 
 

Incorrect Correct Incorrect 
 

Q6 
 

Incorrect Incorrect Correct 
　 

     



 

Figure 12   the final part of survey 

 

After filling out all survey questions, participants will be asked to provide their age, gender, and 

specific location. The gender and region differences may be taken into consideration in future data 

analysis. The total time of filling out this online survey will be 3-10 minutes. Time may be slightly 

different because some participants may read question sentences on the website slowly and 

carefully.  

4. Data Analysis and Result 

 

In this chapter, the data analysis will be presented in terms of deductive reasoning. The theory has 

been presented, and three hypotheses have been illustrated in former sections. Also, some online 

survey findings, which are not directly relevant to the thesis hypothesis, will be shown and 

discussed. As for the tool, the JMP software is used for analyzing online survey data. JMP software 

is a visual and interactive application for analyzing data statistically, and CBS provides its license. 

Lastly, the raw survey data is provided by the WENJUANXING website. 
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As shown above, table 3 shows the scoring system used on the WENJUANXING website. The age 

groups are generated automatically by this survey platform. Following this setting, the author 

conducted an online survey and collected some necessary information about the participants.  

 

In this survey, 211 participants filled out the online survey questions. Table 4 shows the primary 

characters of the participants. The average time of filling out these questions is 3.35 minutes. Most 

participants are younger than 30 years old (the mean scores of age groups are below 3). The sex 

ratio in this online survey is around 1:1.  
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Table 3  Score of Age and Gender 

  Score 

  
1 2 3 4 5 6 7 

　 　 

         

Age (years)* <18 18~25 26~30 31~40 41~50 51~60 >60 

         

Gender Male Female Others     

　 　 　 　 　 　 　 　 　 

*The age groups are generated automatically by WENJUANXING platform. 

Table 4  Participants' characters 　 　 

 Total Participants from surveys 

 n=211 Survey Group 1 Survey Group 2 Survey Group 3 

　 　 74(35.1%) 71(33.6%) 66(31.3%) 

Age Groups  2.62(±0.63) 2.86(±0.57) 2.73(±0.60) 

Sex,n(%)     



4.1 Attention and Memory 

 

To test the attention and memory effect (Hypothesis 1), the author utilizes a within-group analysis. 

In the survey procedure,  participants would choose from 0 to 10 to reflect their short-term memory 

after looking through the website pages' visual contents. The goal of data analysis in this part is to 

figure out the impact difference among three pictorial pictures on participants' memory.  

 

To begin with, the author will conduct a distribution test, and then a suitable method will be decided 

for further analysis. A comparison of means across three or more groups is commonly performed 

using the parametric analysis of variance (ANOVA). However, when data do not meet ANOVA 

assumptions of normality, but the data are continuous, independent, and variances are homogenous, 

a nonparametric test can perform an omnibus test that the group distributions are different (Elliott & 

Hynan, 2011). 
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male  41(55%) 34(48%) 28(42%) 

female  33(45%) 37(52%) 38(58%) 

Filling 

Time(seconds) 
　 222.76(±541.68) 202.68(±210.49) 174.97(±66.65) 
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Figure 13  the distribution of survey data (Remembering) 

 

In figure 13, survey data shows that many participants choose score 0 and influence data 

distribution. The result of Goodness-of-Fit test  (Regular Pic: W= 0.807, P< 0.0001; Cartoon: W: 

0.789, P< 0.0001; Warning Sign: W= 0.83, P< 0.0001) rejects the assumption that the shape of the 

survey data can be viewed as a normal distribution. Here, the W statistic proposed by Shapiro and 

Wilk has exhibited relatively greater sensitivity to non-normality data (E. H. Chen, 1971). 

Following the W test, non-parametric tests will be taken into consideration for further data analysis. 

Instead of a hypothesis based on means, the null hypothesis for the Kruskal–Wallis test is that the 

data are from populations with the same “location.” The test is based on an analysis of mean ranks 

(Elliott & Hynan, 2011). 
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Figure 14  the score of remembering different pictorial elements 

 

Firstly, figure 14 shows a box plot of data. Here, it can be clearly seen that the mean scores of 

memory degree on cartoons and warning pics are higher than regular pics. This result seems to 

illustrate the assumption from hypothesis 1. However, conducting a statistical test is critical to 

verify if this result has statistical meaning on a population level. Considering that this dataset's 

distribution is not a normality, this thesis utilizes the Kruskal-Wallis test method to continue 

analyzing data, and a significance p-level of 0.05 was considered. 

 

 

Figure 15  the result of Kruskal-Wallis Test (Remembering) 
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Figure 15 provides the result of the Kruskal-Wallis test table where ChiSq=4.22 and 

p=0.1211>0.05, providing the evidence to accept the null hypothesis. Hence, there is no statistically 

significant difference between these pictorial elements on people’s short-term memory after looking 

at these pictures on the Weibo platform. 

 

Considering the paradoxical result between spot plot and Kruskal Wallis test, the author is trying to 

further one more analysis to explore if cartoons or warning signs can attract people's attention. 

According to the survey design, this investigation has three cartoons, including one correct cartoon 

and two confounding cartoons. Similarly, warning signs in surveys have this design as well. If the 

correct pictorial element can be memorized better and recalled precisely, the correct visual 

element's mean score will be significantly different from others.  

 

 

Figure 16  the comparison between the correct cartoon and the incorrect cartoons 
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Figure 17  the comparison between the correct warning sign  

and incorrect warning signs 

 

Figures 16 and 17 provide two spot plots here. The green lines reflect the average score of different 

pictures in the section of attention and memory effects. The correct cartoon's scores and the correct 

warning sign are slightly higher than the incorrect images separately. The following table provides 

the Kruskal-Wallis test to verify the significance.  
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Table 5  Comparison between the correct picture and the incorrect pictures 　 

 Total Picture Type (mean score) 

ChiSq 
　 

p-value 
　 

 n=211 Correct 
　 

Confounding 

picture 1 
　 

Confounding 

picture 2 
　 　 　 

       

CARTOON  2.18 1.55 1.68 5.48 0.0647 

       

WARNING 

SIGNS 
 2.73 2.14 2.07 5.82 0.0545 

　 　 　 　 　 　 　 



Table 5 shows that correct pictures' scores do not have statistically significant differences with their 

incorrect images on people's attention and memory (cartoons: ChiSq= 5.48, p>0.05, 

Kruskal-Wallis; warning signs: ChiSq= 5.82, p>0.05, Kruskal-Wallis). Hence, all tests in this 

section have proven that different pictorial elements do not have statistically significant differences 

in people's attention and memory effects.  

 

4.2 Attention and Connection 

 

Hypothesis 2 aims to test if people connect their health status after looking through different 

pictorial contents. In this chapter, a within-group analysis is utilized as well. All participants choose 

a score from 0 to 10 after looking through the contents of the online survey. At the beginning of the 

analysis, all survey data will be tested to see whether it fits a normal distribution. Then a suitable 

statistical model will be figured out that can be utilized to further data analysis. 

 

 

Figure 18  the distribution of dataset in “attention and connection” chapter 

 

53 



Figure 18 has shown the distribution test of data. The Shapiro-Wilk W test is used here, and it 

provides evidence that normal distribution is not a good fit here (W=0.88, p< 0.0001).  Therefore, a 

non-parametric test should be used in the following analysis.  

 

 

As mentioned before, the Kruskal-Wallis test 

verifies a significant difference among these 

pictorial elements in the survey sample. This 

statistical method tests the hypothesis that 

differences among the samples signify genuine 

population differences (Gould et al., 1992). 

Figure 19 provides a table where Chisq=54.17 

and p<0.0001<0.05, illustrating that the 

population level difference is significant. 

 

 

 

Figure 19  the result of Kruskal-Wallis Test (Concerning) 

 

Following the result of the Kruskal-Wallis test, a post-hoc test should be conducted to have a paired 

comparison. Many works of literature recommend the Steel-Dwass test and Dunn Test. The Dunn 

Test uses rank-sum statistics of joint rankings. In contrast, the Steel-Dwass method uses rank-sum 

statistics of separate rankings. Besides, tests using the separate ranking method are robust in the 

identification of differences between closer populations. Moreover, if the number of groups is small 

and controlling type I error at a desired level is of first importance, the Steel-Dwass test is superior 

to others (Dolgun & Demirhan, 2017). Hence, the Steel-Dwass will be chosen to use in the 

following analysis.  
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Figure 20  the result of Steel-Dwass Test (Concerning) 

 

Figure 20 provides evidence to illustrate that warning signs have lower effects than regular pictures 

on making people connect health status with the information (p< 0.0001, Steel-Dwass). Also, 

cartoons can help people recall their health status with this specific picture better than warning signs 

(p< 0.0001, Steel-Dwass). Hence, the Steel-Dwass test results reject hypothesis 2, which assumes 

that warning signs can make people recall their health status better.  

 

 

4.3 Behavior Change 

 

Hypothesis 3 aims to test if people will be influenced by this health-related information and have 

the motivation to take action, such as joining a diabetes prevention program. Grades can be chosen 

from 0 to 10, reflecting participants’ desire to join a prevention program. Here, data distribution will 

be tested as first as well and further analyzed by a suitable model.  
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Figure 21  the distribution of dataset in “behavior change” chapter 

 

As shown above, the p-value is below 0.05 in every Goodness-of-Fit Test, so a parametric test is 

not available here. From the summary statistics, the means of three stimuli are different. Therefore, 

the Kruskal-Wallis test will be used to test its significance again.  
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Figure 22  the result of Kruskal-Wallis Test (Behavior change) 

 

Based on the Kruskal-Wallis Test here, the difference between these three pictorial elements 

(Cartoons, Regular pics, and Warning signs) is found statistically significant in influencing 

participants' willingness to join a diabetes prevention program, with ChiSq=125.86, p<0.0001. 

Following the test, a Steel-Dwass test is conducted.  

 

 

Figure 23   the result of Steel-Dwass Test (Behavior change) 

 

Figure 23 shows that cartoons have a much stronger influence on people’s behavior after people 

look at this type of health-related information online, compared to warning signs and regular pics 
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(p< 0.0001, Steel-Dwass). This result is contrary to hypothesis 3, which assumes that warning signs 

impact people’s behavior more than regular pictures and cartoons.  

5. Discussion 

 

The present study was a scientific and sample-based investigation regarding the relationship 

between health-related pictures on the Weibo platform and people’s attention, memory, and 

behaviors. The data of 211 Chinese participants were analyzed. Based on the study findings, three 

important conclusions regarding evidence of pictorial elements can be made: 

1.  The health-related information on the Weibo platform can attract people’s attention, but 

effects among three types of visual elements don’t have statistically significant differences. 

2. Cartoons and regular pictures with medical professionals can visibly make people recall 

their health status. 

3. Cartoons can significantly change people’s behaviors, for example, increasing their 

willingness to join a diabetes prevention program.  

 

Attention and memory 

In terms of attention and memory tests, a large percentage of participants chose the zero score, 

providing evidence that they don't have any impression of these health-related pictures. For this 

part, about 23% to 35% of participants have chosen 0 as their answers in every survey question. 

This finding illustrates that running a health-related advertisement on a social media website filled 

with diversified content may not reach the targeted people. As for the explanation, user habits may 

impact people's impression of contents on the Weibo platform. As mentioned in the introduction 

part, Weibo is a social media platform and can be viewed as a collection of popular topics in the 

current life. Hence, the news of pop stars, the fashion industry, and sports competition will attract 

the user's attention more than other types of informational content. 

 

On the other hand, people tend to look at the informational contents related to their current needs 

(Bortko et al., 2020). People always search for health-related information on some specific 
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channels, such as health-related magazines (Longo, 2005). Therefore, some participants captured 

the main contents in the center of the website page but ignored the health-related information 

advertisements in the right corner of the survey page. 

 

However, most participants in this survey have paid attention to the different types of pictorial 

elements on the website, even though data analysis (p-value>0.05) can not provide a statistically 

significant difference among cartoons, regular pictures, and warning signs. This result is partly 

supported by the literature mentioned before. People have an attentional bias, and they pay less 

attention to neutral images than pictures with some stimuli. Also, cartoons and warning signs can 

convey positive and negative feelings separately to the people and quickly capture their attention 

(Agostinelli & Grube, 2002; Fan et al., 2018; Versace et al., 2010). The findings indicate that 

people will pay more attention to pictorial pictures with distinctive styles, such as cartoons and 

warning signs.  

 

Moreover, the p-value of correct cartoons in the subtest result of attention and memory is 

approaching 0.054, which is at the very edge of significance. One explanation could be the 

insufficient number of survey participants. Considering the sample size in this online survey is 

limited (only 211 participants), the author recommends that cartoons' memory effect be further 

explored in future academic research. Many researchers have illustrated that sample size should be 

considered in social science research if the author wants to find some association among more 

variables. Using big data may also reveal crucial insights into theoretical and managerial purposes 

(Khalilzadeh & Tasci, 2017). Another potential explanation could be the lack of an eye-tracking 

experiment. As mentioned in the introduction, the eye-tracking investigation is not conducted 

initially because of the COVID-19 epidemic. The lack of eye-tracking experiments is quite a 

challenge for this thesis since eye-tracking data can unveil response biases of subjects due to an 

artificial testing environment, undetected in conventional usability testing (Schiessl et al., 2003). It 

is worth noting that adding one more eye-tracking experiment based on the online survey data will 

help explore the impact of cartoons and increase data collection's validity in this research.  
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Attention and connection 

In terms of attention and connection, data analysis results show that the effects of cartoons and 

regular pictures with medical professionals have statistically significant differences, compared to 

the impact of warning signs. Although many studies have shown that warning signs are always used 

for designing packages, impact people's cognitive processes, and make people recall their behaviors 

(Agostinelli & Grube, 2002; Kaskutas & Greenfield, 1997), the present study shows that 

participants exposed to warning signs could not recall their health status more efficiently than 

participants exposed to cartoons and regular pictures. Indeed, cartoons have the most significant 

impact on making participants reflect their health status among three pictorial elements in this 

study. This result is not surprising given the fact that banner blindness effects have been illustrated 

in many studies. Some internet users have avoided looking at banners during their online activities 

(Drèze & Hussherr, 2003). They will pay more attention to the specific information they are looking 

for; hence, these goal-directed users will miss the banner advertisement (Benway, 1998). 

 

Another potential explanation is that warning signs are opposed to the congruence of contents on 

this website. Congruence always refers to the findings that pictorial design and styles between the 

advertisement content and the web page editorial content are similar (Hervet et al., 2011). Also, if 

the warning is in a place where a person is unlikely to look, it is less likely to capture attention 

(Rousseau & Wogalter, 2006). As suggested earlier, the Weibo platform is filled with popular 

topics in daily life. Considering entertaining and relaxing content on this platform, Weibo users tend 

to ignore information with severe and stressful issues, such as warning signs of disease information. 

Therefore, warning signs can not efficiently capture people's attention and make them recall health 

status.  

 

However, another possibility is that warning signs are not salient enough in this survey test. Many 

studies have shown that noticeable characteristics can help warning signs stand out in their 

environments. For example, thick colored borders, larger size, and deep color can capture people's 

attention and make warning signs stand out (Rousseau & Wogalter, 2006). In this survey test, the 
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pictorial elements are not shown as salient and prominent because the present study is trying to 

imitate the Weibo website's original page design.  

 

Also, this study conducts an explicit memory test to explore the impacts of three pictorial elements. 

The explicit memory test refers to a self-reported procedure where participants are asked to select 

the information they remembered in the previous pages. However, some studies find that 

participants have encoded information even though they can not explicitly remember and recall in 

the explicit memory test. This test may not be sensitive enough to see a significant difference 

(Hervet et al., 2011). From this perspective, exploring the effect of warning signs by different 

methods would be a worthwhile endeavor for future researchers.  

 

Behavior Change 

Cartoons are found to affect people’s willingness to change behaviors, compared to the warning 

signs and regular pictures. This result is more opposed to hypothesis 3, which assumes that warning 

signs have the most impact. However, this finding is not a surprise because it is partly consistent 

with the literature mentioned before. Using text plus cartoons can effectively improve people’s 

sensitivity, attract their attention to health-care information, and recall their health education 

information  (Houts et al., 2006). 

 

One potential possibility is that cartoons have some prominent traits. Some studies have illustrated 

some advantages of cartoons in the media. First, cartoons are a form of visual metaphor. They have 

positive characteristics and attract people’s attention quickly. Second, cartoons are often designed 

with humorous effects and make people open up their minds. Third, cartoons allow readers to have 

an intuitive understanding of why to follow given advice (Klein & Shiffman, 2006; Macgillivray, 

2005; Srikwan & Jakobsson, 2008). 

 

Moreover, research in the marketing area illustrates that people’s attention and behaviors can be 

changed by pictorial information, but this change depends on their emotional response to the 

pictures. Positive emotional response to cartoon characteristics can increase target behaviors (Houts 
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et al., 2006). In sum, cartoons can change people’s attention and behaviors more quickly because of 

the prominent traits of this pictorial element.  

 

Another possible explanation is that cultural familiarity plays an important role. In this survey test, 

warning signs are expected to have the most influence on people’s attention and behavior change. 

However, cartoons seem to be more effective in people’s behavior modification. This finding is 

consistent because designing and using cartoons in the public media has a long history in Chinese 

culture. A study mentioned that the history of animation development in Chinese culture could be 

traced back to the 1940s (Liu & Liu, 2017). Hence, most participants in this survey should be 

familiar with cartoons and even sensitive to the elements of cartoons that appear in their views. 

 

Meanwhile, former research shows that cultural sensitivity will play an essential role in whether 

people attend to health-related information and education materials. Here, cultural sensitivity 

includes using familiar objects and symbols (Houts et al., 2006). To sum up, these studies provide 

some convincing explanations for the result in this part. Cartoons can be a most useful design to 

capture people’s attention and change their behaviors.  

 

5.2 Research Contribution 

 

After discussing the results of data analysis, some summaries of research contributions will be 

presented below. Here, the academic contribution will give the points shown in this research that 

may never be researched in the previous studies. As for the managerial contribution, the author will 

discuss some ideas that can be used by pharmaceutical companies and health organizations.  
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5.2.1 Academic contribution 
 

This research aims to investigate which pictorial element of health-related information can 

effectively attract people’s attention to the social media platform and have the potential to change 

their behaviors. More specifically, three visual information types are researched: cartoons, regular 

pictures with medical professionals, and warning signs. Therefore, some academic contributions can 

be shown below. 

 

Firstly, this research includes three different pictorial elements in one experiment and compares 

these variables. As mentioned before, some studies have illustrated the effects of various visual 

elements individually. For example, it has been proven that a well-designed animated cartoon is 

more effective in sending a message to patients than the same information provided in written 

instructional materials (Delp & Jones, 1996). Also, warning signs of cancer in magazines can 

effectively help people self-check and prompt them to seek medical care (Longo, 2005). Therefore, 

the research contributes to the existing studies comparing different pictorial elements from a 

statistical perspective. 

 

Secondly, it is worth noting that this study focuses on people’s attention and behaviors on the social 

media platform. Many studies have been done in the domain of package design and marketing. For 

example, warning signs are easily found on packages and effectively impact people’s cognitive and 

affective processes (Agostinelli & Grube, 2002). With the development of social media platforms, 

online advertisement should be viewed as a virtual channel. Hence, this study contributes to a better 

understanding of users’ attention in random online advertising by conducting an online survey.  

 

Thirdly, the number of Internet users in China reached 772 million (Lin, 2018), but the number of 

researches in this area is still limited. Hence, this study also provides some academic insights 

focused on the Chinese people. Again, this research offers an opportunity to evaluate the survey 
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result from a cultural perspective. Cultural familiarity is a high potential factor that influences 

Chinese people to pay more attention to cartoons but not the warning signs, even though warning 

signs are expected to be the most influential factors in the hypothesis. By analyzing the survey data, 

some studies in the area of culture research can be linked to the findings in this thesis.  

 

To sum up, this research provides some academic contributions to neuromarketing and public health 

by conducting primary data analysis. Additionally, the comparison among three pictorial elements, 

the insight of Chinese participants, and the study from a cultural perspective can be highlighted and 

used for future research.  

 

5.2.2 Managerial contribution  
 

The following chapter combines the findings discussed in this research with some studies presented 

before and recommends some ideas for running health-related advertisements on the social media 

platform.  

 

In this thesis, a diabetes prevention program is an example and used in the online survey. It is worth 

noting that more than 92 million people are diagnosed with diabetes, and the number is still 

increasing quickly (Chitour, 2013). Also, the number of Internet users in China reached 772 

million, and the penetration rate reached 55.8%, exceeding the global rate of 51.7% (X.-L. Chen, 

2018) . However, the effective advertisements for medical education of diabetes are still hardly seen 

on social media. Hence, the author will use the Elaboration Likelihood Model (ELM) to discuss 

how medical companies can effectively spread health-related information on social media.  

 

Central Route 

The central route refers to the process that people will scrutinize the real merits of advertisement, 

have a more in-depth analysis of the information and change their behaviors (Petty & Cacioppo, 

1986). From this perspective, some ideas can be recommended below. 
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First, choosing some professional channels to advertise can be helpful. Based on this thesis's 

findings, regular pictures with medical professionals can make some people recall their health 

status. Also, the congruence of advertisement contents and websites is an essential factor in 

influencing people's attention. In China, DINGXIANGYUAN (DXY) is a famous social media 

platform for sharing medical knowledge. It has an exact section for preventive medicine and 

hygiene (X.-L. Chen, 2018). If people look through health-related information on this platform, they 

tend to read carefully and recall their behaviors on some health-related topics. This platform can 

build a credible context and make people do a more in-depth analysis of the central route's 

information.  

 

Second, TikTok may be the right choice. In recent years, TikTok has become the most popular 

platform to share 15s video streams and has gained 800 million users worldwide. It is also worth 

noting that the WHO uses this platform effectively to provide some prevention information about 

COVID-19 (Basch et al., 2020). On the one hand, TikTok can convey relaxing feelings to people 

and make them accept information easily, although it is an entertainment-based platform. This idea 

is in alignment with our findings in cartoons' effects. 

 

On the other hand, the more time people spend on a platform, and the more profound analysis 

people will do on this information. This process can have an impact on people's behaviors from the 

central route. However, it has been found that many health-related authorities don't have accounts 

on this platform. Creating a new account can be the first step.  

 

Peripheral Route 

Peripheral Route refers to the process that people are influenced by some simple inference of 

objects in a persuasion context and can not have an in-depth analysis before deciding (Petty & 

Cacioppo, 1986). From this perspective, some ideas can be recommended below. 

 

First, cartoons should be viewed as a critical element in the process of designing an advertisement. 

According to a study, cartoons can be processed along the peripheral route, giving humorous 
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messages the power to persuade or influence attitudes (Baumgartner, 2008). The study illustrates 

that people may process the information without thinking deeply about the substance of the 

information and change their behaviors in terms of the advertisement. Moreover, people tend to 

ignore the negative information if they look through the website filled with entertainment-based 

information. Extending these facts, combining cartoons with simple text on the social media 

platform, may have more power to persuade and influence attitudes and behaviors.  

 

Second, pictures with a spokesperson or influencers should be taken into consideration. Although 

pictures with a spokesperson are not investigated in the online survey and effects of this picture can 

not be concluded, some studies of ELM have illustrated that spokesperson and appeal effects are 

relevant typically as peripheral cues and more strongly affect less involved participants. This 

finding focuses on the perceived credibility of the spokesperson in people's thinking process (Perse 

et al., 1996). The survey result in this thesis can partly support this because the regular pictures with 

medical professionals can make participants recall their health status. One potential explanation is 

medical professionals can improve the credibility of the visual information.  

 

To sum up, considering the congruency of contents and following social media development can be 

viewed as two acceptable practices from ELM's central route. As for the peripheral route, cartoons 

should be given priority in designing an advertisement, although many other types of pictorial 

elements may also influence people's attention.  

 

5.3 Limitation 

 

After discussing the main findings in this thesis, the author would like to acknowledge a few 

potential limitations of the present study. Hence, this chapter can help future researchers plan and 

design their research and experiments.  
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Sample  

This thesis uses online surveys as a research method and is based on a sample of 211 participants. 

Thereby the sample size has certain limitations. As presented before, the invitation of survey 

participants relies on the personal network of the author. To some extent, this participant group may 

have very similar educational backgrounds and working experiences, which can influence people’s 

interests. Also, it should be noted that the average age of participants is below 30 years old. The test 

result can not provide more evidence to illustrate whether older people also have similar trends and 

performance on these survey tests.  

 

Experiment  

In the domain of neuroscience marketing, eye-tracking technology is an important tool for 

researching the population. Due to the COVID-19 epidemic, eye-tracking experiments can not be 

conducted on the CBS campus. This experiment should be a worthwhile endeavor for future 

researchers to undertake. Additionally, the investigation of the pictorial elements in this thesis only 

focuses on cartoons, regular pictures with medical professionals, and warning signs. However, 

many new pictorial elements are shown on the social media platform, such as pictures of 

spokespersons and influencers. It is worth noting that future research can cover more pictorial 

elements following the cultural development of social media.  

 

Stimulus 

In this research, stimuli have been accidentally decided before starting the online survey. The 

survey result is opposed to the original expectation. Therefore, contingency in the test may be an 

essential factor determining this result. According to a study, conducting pilot tests is viewed as the 

best way to assess the feasibility of a large, expensive full-scale study (Thabane et al., 2010). Here, 

a pilot test can help the author decide which stimulus should be further researched. For example, 

there should be a study using many different cartoons and warning signs to investigate, which is 

considered the most interesting and attention-grabbing one. This pilot test provides a possibility for 

future research.  
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6. Conclusion 

 

In conclusion, inserting cartoons that provide relaxing feelings to internet users into health-related 

information on the social media platforms seems to be a powerful means to attract users' attention, 

make them recall health status and change behaviors. On the contrary, the effect of warning signs is 

not shown as assumpted. The findings' explanations can be the congruence of contents on the 

website, the cultural familiarity in a specific region, and so forth. This research highlights the 

predominant traits of cartoons, even though other pictorial elements can impact some participants' 

attention and memory as well, to some certain extent. Therefore, one should give priority to 

cartoons in the process of designing a health-related advertisement.  
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Appendix  

Appendix 1  Pictorial Elements 

Pictorial Elements used in the online survey: Regular Picture- Cartoon- Warning Signs  
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Appendix 2  Main contents in the survey web pages 
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Appendix 3  Online Survey Questions (Language: Chinese and 
English) 
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