
  

 

 

Abstract 
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Dissertation directed by: Dr. Kang Namkoong 

    Department of Communication 

Social norms refer to what most people do (i.e., descriptive norms) and what most people 

(dis)approve of doing (i.e., injunctive norms). The influence of perceived social norms and 

norm-based messages (i.e., messages presenting descriptive or injunctive norms) on health 

behaviors has long been a research focus in communication studies. However, the mechanisms 

that underpin social norm influence have not been fully understood. In addition, researchers have 

been exploring strategies to enhance the persuasiveness of norm-based messages. Based on 

social norm theories and the message matching theory, the dissertation focused on understanding 

norm conformity motivations and testing the effectiveness of norm conformity motivation 

appeals in changing health-related attitudes and behavioral intentions of getting a coronavirus 

2019 (COVID-19) booster vaccine. By focusing on COVID-19 booster vaccine, this study aimed 

to extend the scope of social norm approach to crisis contexts and provide practical implications 

to combat the COVID-19 pandemics using norm-based message.  

Through a literature review, the dissertation provided a framework that synthesized norm 

conformity motivations identified in the literature. The framework defined five norm conformity 

motivations and categorized them into motivations to conform to descriptive norms (i.e., 

accuracy motivation, identification with admired group motivation, and relative benefit 

motivation) and motivations to conform to injunctive norms (i.e., social award motivation and 



  

 

 

social punishment motivation). Pilot study 1 developed and validated a 23-item instrument to 

measure the five motivations. Face validity, construct validity, and reliability were evaluated 

using Amazon Mechanical Turk (MTurk) samples. And content validity was evaluated by five 

expert judges. The instrument had adequate validity and reliability. Pilot study 2 designed norm-

based messages with motivation appeals (i.e., linking norm (non)conformity with the benefits or 

costs related to norm conformity motivations). Based on the results of manipulation check, pilot 

study 2 determined which messages to be used in the main study.  

The main study compared the influence of norm-based messages and norm-based 

messages with motivation appeals on U.S. adults’ attitudes and intentions to get a Coronavirus 

disease 2019 (COVID-19) booster vaccine. The main study also examined the persuasiveness of 

matching norm conformity motivation appeals with individual characteristics, including norm 

conformity motivations, perceived uncertainty, need for closure, upward social comparison, fear 

of missing out, need for approval, and fear of negative evaluation. The results showed that 

adding norm conformity motivation appeals increased perceived message effectiveness, and in 

turn, perceived message effectiveness was positively associated with attitudes. However, the 

total effect of motivation appeals on attitudes and the mediation paths through perceived 

message relevance were not significant. In addition, matching motivation appeals with individual 

characteristics did not result in better persuasion outcomes.  

The study contributes to the social norm literature and health communication practice by 

providing a conceptual framework and an instrument of norm conformity motivations. The 

framework helps understand the norm conformity process. And the instrument allows future 

studies to empirically test the psychological mechanism of norm conformity. Health 

communication practitioners can use the instrument to gauge recipients’ norm conformity 



  

 

 

motivations and design tailored messages. The study also contributes to social norm theories and 

the message matching theory by highlighting the importance of perceived message effectiveness 

in norm conformity and the importance of motivation salience in message matching. 
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Chapter 1 Introduction 

 Social norms are “rules and standards that are understood by members of a group, and 

that guide and/or constrain social behavior without the force of laws” (Cialdini & Trost, 1998, p. 

152). Social norms influence human perceptions and behaviors in various contexts, including 

health, commercial, environmental, and socio-cultural contexts (Ajzen, 1991; Rhodes et al., 

2020). Research has focused on understanding the concept of social norms, the formation of 

social norms in a society, the influence of social norms on perceptions and behaviors, and the 

development of norm-based interventions for behavior change (Legros & Cislaghi, 2020; Rhodes 

et al., 2020; Rimal & Lapinski, 2015). The literature suggested three topics remained to be 

explored in social norms research. First, although enormous evidence has shown that social 

norms affect behaviors (e.g., Corace et al., 2016), we still do not yet have a framework that 

clearly synthesizes the motivations that drive norm conformity. The motivational mechanism 

question is essential in the first place because we cannot fully understand the relationship 

between social norms and behaviors without understanding why social norms influence 

perceptions and behaviors. A framework that synthesizes norm conformity motivations proposed 

in previous studies will help with theorizing of the norm conformity process.  

Second, although previous studies proposed several explanations for the norm 

conformity process, very few of these explanations have been empirically tested (Bell & Cox, 

2015). To answer this call, developing an instrument to measure the motivations may help future 

studies empirically test the norm conformity process. Third, improving the persuasiveness of 

norm-based messages has been the subject of many recent studies about norm-based message 

design (e.g., Habib et al., 2021; Koh, 2019; Mollen et al., 2021). With an understanding of and 

an instrument to measure norm conformity motivations, this dissertation project added to the 
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literature by testing the effectiveness of adding motivation appeals to norm-based messages on 

changing attitudes and behavioral intentions of receiving a COVID-19 booster.  

Therefore, the first aim of this dissertation was to provide a conceptual framework of 

norm conformity motivations by synthesizing norm conformity motivations identified in 

previous studies from different disciplines. There have been some reviews and empirical 

studies that intend to understand norm conformity motivations. However, these reviews had 

several limitations that obscure the explication of norm conformity motivations. First, previous 

reviews did not provide a comprehensive understanding of norm conformity motivations. Some 

review studies (Cialdini & Goldstein, 2004; Legros & Cislaghi, 2020; Pool & Schwegler, 2007) 

missed one or more important motivations in norm conformity or focused only on one type of 

social norms (e.g., descriptive norms; Gelfand & Harrington, 2015). Second, some review 

studies did not clearly conceptualize norm conformity motivations. The conceptual definition of 

one motivation either overlaps with other motivations (Morris et al., 2015) or overlaps with other 

related concepts (Pool & Schwegler, 2007), which results in conceptual confusion. Third, some 

review studies did not differentiate motivations of conformity to descriptive and injunctive 

norms (Farrow et al., 2017; Cialdini & Goldstein, 2004). Lastly, most reviews took a perspective 

of a single discipline such as social psychology (e.g., Cialdini & Goldstein, 2004), cultural 

psychology (Morris & Liu, 2015; Gelfand & Harrington, 2015), neuroscience (Colombo, 2014; 

Falk & Scholz, 2018; Stallen et al., 2013), or economics (Farrow et al., 2017; Festre, 2010; 

Young, 2015). There is a lack of a framework that synthesizes norm conformity motivations 

identified by researchers from different disciplines. To fill the gap, this study developed a 

conceptual framework of motivations to conform to descriptive and injunctive norms by 

synthesizing the motivations identified in previous research from various disciplines. 
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 The second aim of this dissertation was to develop an instrument for the identified 

norm conformity motivations based on the conceptual framework. There has not been a 

validated instrument to measure norm conformity motivations. Without such an instrument, 

studies cannot answer the call of testing the process of social norm influence (Bell & Cox, 2015) 

and comparing the strength of different social norm influence pathways (Legros & Cislaghi, 

2020). Also, communication practitioners cannot learn about message recipients’ motivations 

and design tailored norm-based messages. This study filled the gap by developing and validating 

an instrument for norm conformity motivations. 

 The third aim of this dissertation was to test if adding motivation appeals to norm-

based messages increased norm-based messages’ persuasiveness on receiving a COVID-19 

booster and examine the potential moderators and mediators in the process. The study 

examined if adding motivation appeals to norm-based messages resulted in more favorable 

attitudes and behavioral intentions. The study further tested a moderated mediation model to see 

if the enhanced persuasion effect was mediated by message perceptions (i.e., perceived message 

effectiveness and relevance) and if the improved persuasion effect was stronger when matching 

motivation appeals with individual characteristics. Previous studies on norm-based messages 

have been focused on everyday health contexts such as alcohol consumption, safe sex, and 

physical activity (Rhodes et al., 2020). Research seldomly examined the effect of norm-based 

messages or examined how to enhance the effect of norm-based messages in crisis context such 

as the COVID-19 pandemic. However, communicating social norms is more important in crisis 

context like the COVID-19 pandemic because the limited social interaction may lead to biased 

norm perceptions (Rimal & Storey, 2020) and discourage health behaviors. For example, a 

biased norm perception that few people receive a vaccine may discourage vaccine uptake 
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intentions. Therefore, examining norm-based messages and motivation appeals in the COVID-19 

context helps extend the scope of practical application of norm-based messages to crisis contexts 

and inform health communication practices for pandemic situations. Overall, by achieving the 

three aims, the study hoped to contribute to understanding norm conformity motivations and to 

provide implications to norm-based message design. 
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Chapter 2 COVID-19 Vaccination and Persuasive Messages 

The COVID-19 Pandemic and Vaccination 

 The COVID-19 pandemic has caused serious public health and economic outcomes in the 

United States. According to the Centers for Disease Control and Prevention (Centers for Disease 

Control and Prevention [CDC], 2022b), the pandemic has led to more than 83 million infections 

and near 1 million deaths as of late May 2022. Through March 2021, the pandemic resulted in 

4.7 million years of potential life lost for U.S. adults aged 25 to 64 years, which is close to 6.8 

million and 5.3 million years of potential life lost respectively from cancer and cardiovascular 

diseases in 2019 (Reif et al., 2021). Economically, about 3 million more people were 

unemployed than before the pandemic in early 2022; about 15 million people reported 

themselves behind on rent in January 2021; and about 63 million adults reported difficulties to 

cover usual expenses such as food and medical expenses in the past seven days in late 2021 

(Center on Budget and Policy Priorities, 2022). 

 Vaccination is effective in reducing the risk of severe illness and death caused by 

COVID-19 (CDC, 2021b) and is essential to help economic recovery (International Monetary 

Fund, 2021). The CDC has recommended that everyone aged 18 and older should get a booster 

shot when eligible because boosters can further enhance or restore the protection that weakens 

after the initial vaccination (CDC, 2022c). As of late May 2022, 76.5% of U.S. adults were fully 

vaccinated (CDC, 2022d). However, only 50.1% of the fully vaccinated adults have received 

their first booster (CDC, 2022d). To alleviate the public health and economic burdens brought by 

the pandemic, there is an urgent need to increase both initial vaccinations and boosters uptake 

rate. 

Persuasion Messages about COVID-19 Vaccination  
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 Since the COVID-19 vaccines were approved and made available to the U.S. public in 

December 2020 (U.S. Food and Drug Administration, 2021b), there has been a great amount of 

research dedicated to designing persuasion messages to improve individuals’ attitudes and 

intentions to receive the vaccination. These studies have investigated the effectiveness of 

different persuasive messaging strategies including leveraging social norm influence, 

emphasizing economic and health benefits and costs, appealing to group identification, and 

inducing emotions. Research efforts have also been devoted to improving vaccination intentions 

by resolving negative influences from the uncertainty, misinformation, and conflicting arguments 

about the pandemic and vaccination.   

The first line of research examined persuasion messages that addressed the benefits 

brought by vaccination and/or the risks brought by the pandemic. Researchers have looked at 

messages that emphasized vaccine effectiveness (Davis et al., 2021; Dai et al., 2021; Kerr et al., 

2021; Merkley & Loewen, 2021; Sinclair & Agerström, 2021) and messages that emphasized the 

economic benefits and costs (Argote Tironi et al., 2021; Diamet et al., 2022; Motta et al., 2021). 

This group of studies also explored whether different ways of communicating benefits and risks 

led to different persuasion impacts. They compared messages that used gain versus loss framing 

(Borah et al., 2021; Chen et al., 2021; Gursoy et al., 2022; Hong & Hashimoto, 2021; Huang & 

Liu, 2021; Reinhardt & Rossmann, 2021; Sasaki et al., 2022; Ye et al., 2021); messages that 

emphasized collective versus personal benefits or risks (Argote Tironi et al., 2021; Ashworth et 

al., 2021; Courtney et al., 2021; Freeman et al., 2021; Hong & Hashimoto, 2021; Han et al., 

2021; James et al., 2021; Motta et al., 2021; Rabb et al., 2021; Yousaf et al., 2022; Yuan & Chu, 

2022); and messages that emphasized the health benefits and risks of minority groups versus the 

general public (Fox & Choi, 2021; Lee et al., 2022b).  
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The second line of research tested whether communicating social norms increased 

vaccination intentions. These studies investigated the persuasiveness of social norm information 

communicated in various ways, including plain text or a message card embedded in survey that 

informed vaccine acceptance rates (Argote Tironi et al., 2021; Moehring et al. , 2021; Sinclair & 

Agerström, 2021; Sasaki et al., 2022), emails about the number of Americans who were 

vaccinated (Santos et al., 2021), news stories that featured others’ willingness to get vaccinated 

(Palm et al., 2021 ), public health department webpages that showed available vaccination 

appointment slots (Ryoo & Kim, 2021), and pro-vaccine social media comments and emojis (Lu 

& Sun, 2022). 

The third line of research explored improving vaccination attitudes and intentions 

through inducing positive or negative emotions. These studies looked at the persuasiveness of 

messages that induced positive emotions, including hope (Han et al., 2021), love (Gursoy et al., 

2022), and anticipated pride in receiving vaccination (Capasso et al., 2021) and messages that 

induced negative emotions of anticipated regret for resisting vaccination (Capasso et al., 2021).  

The fourth line of research explored promoting vaccination attitudes and intentions 

through appealing to group identification. These studies examined the persuasiveness of 

messages that included religious identity cues (Chu et al, 2021) and messages that used 

endorsement from Democratic and Republican leaders (Argote Tironi et al., 2021; Diamet et al., 

2022; Larsen et al., 2022; Pink et al., 2021; Robertson et al., 2021). 

 In addition, because the pandemic and the promotion of vaccination come along with 

uncertainty (Han et al., 2021), misinformation (Vivion et al., 2022), and inconsistent information 

(Noar & Austin, 2020), a number of studies investigated how messages addressing uncertainty 

and conflicting arguments around the pandemic and vaccination influenced vaccination attitudes 
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and intentions. Researchers have studied messages that communicated uncertainty (Chen et al., 

2021; Huang & Liu, 2021; Han et al., 2021; Kelp et al., 2021; Thorpe et al., 2022; Yousaf et al., 

2022), messages that used the inoculation strategy to combat misinformation (Motta et al., 2021; 

Vivion et al., 2022), and messages that emphasized conflicting arguments about the pandemic 

(Yousaf et al., 2022). 

Encourage COVID-19 Vaccination with Norm-based Messages 

Among the persuasion strategies mentioned above, leveraging social norm influence to 

increase COVID-19 vaccination intentions is likely to be successful given the evidence that 

perceived norms predicted COVID-19 vaccination behavior. Empirical studies showed that 

perceived descriptive and injunctive norms predicted beliefs, intentions, and behaviors of 

COVID-19 vaccination. It was found that perceived descriptive norms were positively associated 

with COVID-19 vaccine confidence (Wismans et al., 2021) and intentions to get vaccinated 

(Agranov et al., 2021; Bogart et al., 2022; Chu & Liu, 2021; Mo et al., 2021; Thaker & 

Ganchoudhuri, 2021; Wismans et al., 2021). Perceived injunctive norms were positively 

associated with intentions to get a COVID-19 vaccine (Bogart et al., 2022; Knobel et al., 2021; 

Thaker & Ganchoudhuri, 2021) and actual vaccination behaviors (Latkin et al., 2022). When 

combined, perceived descriptive and injunctive norms predicted perceived vaccination necessity 

(Rogers et al., 2021), vaccine trust (Latkin et al., 2021b), and intentions to get a COVID-19 

vaccine (Latkin et al., 2021a; Rogers et al., 2021). Social norm perceptions also influence 

COVID-19 booster uptake. Hagger and Hamilton (2022) found that perceived descriptive and 

injunctive norms, when combined, were positively associated with COVID-19 booster intentions 

among fully vaccinated U.S. residents. Based on these findings, researchers recommended 

improving COVID-19 vaccination through communicating social norms in health campaigns 
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(Chevallier et al., 2021; French et al., 2020; Hagger & Hamilton, 2022; Ittefaq et al., 2021; 

Latkin et al., 2021b; Mo et al., 2021).  

Moreover, communicating social norms may be particularly important given the unique 

nature of the pandemic and the vaccination behavior. The formulation of social norm perceptions 

of COVID-19 vaccination may be different from other health behaviors. Individuals form social 

norm perceptions through direct interactions with others, vicarious media exposure, and personal 

imagination (Rimal & Storey, 2020). Because of restrictions on social contact during the 

pandemic and the private (vs. public) nature of vaccination behavior, individuals may not have 

had direct interaction with others to form norm perceptions of vaccination. Instead, norm 

perceptions may have been formulated mostly through media exposure and personal imagination. 

However, perceived norms formulated in either manner may be biased. As social media 

environment is increasingly personalized, individuals may perceive norms only from similar 

others and are influenced mainly by in-group norms (Rimal & Storey, 2020). Also, perceived 

norms formed through personal imagination may be biased because they are not based on any 

direct or vicarious evidence (Rimal & Storey, 2020). Because individuals may hold biased social 

norm perceptions of COVID-19 vaccination, communicating accurate norms may increase 

vaccination intention when the norms are pro-vaccination.  

Studies have evidenced that communicating descriptive norms increased COVID-19 

vaccination intentions. Moehring et al. (2021) found that participants who received a message 

that conveyed a high vaccine acceptance rate showed higher vaccination acceptance than those 

who did not receive the information. The effect was stronger among those who were unsure 

about receiving a vaccine. Compared to no message control, receiving emails communicating 

that a large number of Americans had received a vaccine led to more vaccination registrations 
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(Santos et al., 2021). Also, a news story about others’ willingness to get vaccinated increased 

vaccination intentions compared to the no message control (Palm et al., 2021). In addition to 

explicitly stating the number or the percentage of people who received a vaccine, social norms 

may also be communicated through social media comments and information about available 

vaccination appointment slots. Lu and Sun (2022) found that COVID-19 vaccine promotion 

posts accompanied by pro-vaccine (vs. anti-vaccine) comments led to less reactance in audiences 

through the mediating effects of bandwagon perception. The effect was stronger when the pro-

vaccine comments were accompanied by agreement (vs. rejection) emojis. In two studies, Ryoo 

and Kim (2021) found that when a public health department webpage communicated descriptive 

norms by showing a low (vs. high) percentage of available vaccination appointment slots, 

participants were less likely to delay, skip, or reject vaccines (Study 2). The effect was stronger 

when audiences paid more attention to others’ behaviors (Study 2). In addition, Ryoo and Kim 

found that adding injunctive norms decreased the vaccine hesitancy of participants who were 

exposed to low descriptive norm information (Study 3).  

However, several studies showed that norm-based messages did not affect vaccination 

intentions. Sinclair and Agerström (2022) found that conveying a high descriptive norm of 

vaccination did not change vaccination intentions compared to no message control among young 

adults in the United Kingdom. Also, adding national vaccine uptake rate to messages that 

communicated vaccine effectiveness and the vaccination rate necessary for herd immunity did 

not increase vaccination intentions among Latin American participants (Argote Tironi et al., 

2021). Sasaki et al. (2022), with a Japanese sample, found that communicating a high descriptive 

norm of vaccination increased vaccination intentions of older adults but the message did not 

change the intentions of young adults.  
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The researchers’ explanation for the lack of social norm influence alluded to the idea that 

motivations underlying norm conformity may determine whether individuals comply with social 

norms after exposure to norm information. First, evaluation of health risks may motivate norm 

conformity. Sasaki et al. (2022) and Sinclair and Agerström (2022) found the influence of social 

norm information on older adults, but not on young adults. They explained that young adults 

might face lower risk for severe illness from COVID-19 compared to older adults. Young adults, 

therefore, were less successfully persuaded to receive a vaccine because they were less motivated 

to avoid severe health risks. In additional analysis, Sasaki et al. (2022) found that young adults 

with high perceived risk of severe disease had higher vaccination intentions after exposure to 

descriptive norm information, which supported the explanation. Second, the expected social 

award may motivate norm conformity. Argote Tironi et al. (2021) found that vaccination 

intentions increased when participants were informed that the national vaccine acceptance rate 

exceeded the herd immunity requirement or that they would be respected by people in their 

community if they got vaccinated. That is, encouraging individuals to believe that vaccination 

would make them part of a successful collective effort or earn the social approval of others 

increased vaccination intentions (Argote Tironi et al., 2021).  

These research findings and explanations may imply that, although communicating social 

norms effectively increases COVID-19 vaccination intention in most cases, appealing to the 

motivations underlying norm conformity may enhance the persuasiveness of norm-based 

messages. Perhaps as suggested by French et al. (2020), persuasion efforts should focus on 

appealing to motivations to encourage vaccination behavior, rather than focusing on factual or 

probabilistic messaging. Following this line of thinking, this study aimed to understand norm 
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conformity motivations and design persuasive messages that appeal to such motivations to 

increase COVID-19 booster uptake. 
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Chapter 3 Social Norms and Norm Conformity Motivations 

Defining Social Norms 

 Research on normative influence on behaviors starts from the social psychology area 

(Asch, 1951; Pepitone, 1976; Sherif, 1936). The notion of social norms was then developed and 

integrated into behavioral change theories by social psychologists (e.g., Cialdini et al., 1990, 

Fishbein & Ajzen, 1975), communication scholars (e.g., Lapinski & Rimal, 2005; Rimal & 

Lapinski, 2015), and economists (e.g., Young, 2015). In the meantime, social norms were 

adopted by the public health field to guide health behavior change (e.g., Berkowitz, 2004; 

Perkins, 2003). The conceptualization of social norms overlaps in these fields (Chung & Rimal, 

2016).  

 Researchers from the social psychology field made the initial attempt to conceptualize 

social norms. Sherif (1936), in his classic work on normative influence, defined social norms as a 

social frame of judgment. Sherif found that when it was unclear what judgment was correct, 

people formed a shared judgment and perception as a group, and each of them adjusted their 

judgment and perception to the social frame. Asch’s (1951) experiment further found that 

individuals felt compelled to yield to a seemingly incorrect majority judgment. The two studies 

revealed two forces underlying the influence of social norms: individuals yield to the majority 

either because the majority’s choice implies what choice may be correct in an uncertain situation 

or because the majority makes individuals feel the pressure to comply. Deutsch and Gerard 

(1955) then defined the two types of social influence as informative social influence, which 

refers to the tendency to see others’ judgment as evidence of reality, and normative influence, 

which refers to the pressure to conform with the expectation of others. The former is descriptive 

and the latter is prescriptive (Shaffer, 1983). Cialdini et al. (1990) named the two distinctive 
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types of social influence descriptive norms, which refer to what behaviors are prevalent, typical, 

or normal, and injunctive norms, which refer to what behaviors are expected and approved by 

others. 

 Building upon the conceptualization of descriptive and injunctive norms, communication 

scholars further differentiated perceived and collective norms. Social norms exist at the societal 

level (i.e., collective norms) and the individual level (i.e., perceived norms; Lapinski & Rimal, 

2005; Rimal & Lapinski, 2015). Collective norms are “prevailing codes of conduct that either 

prescribe or proscribe behaviors that members of a group can enact” (Lapinski & Rimal, 2005, p. 

129). In other words, collective norms represent what behaviors or beliefs actually prevail (i.e., 

collective descriptive norms) or are (dis)approved (i.e., collective injunctive norms) in a group, 

community, or society. Perceived norms refer to one’s perception of what prevails (i.e., 

perceived descriptive norms) or are (dis)approved (i.e., perceived injunctive norms) in a group, 

community, or society (Lapinski & Rimal, 2005). 

Social Norm Influence on Health Behavior and the Social Norm Approach 

Both the theory of planned behavior (TPB; Ajzen, 1991) and the theory of normative 

social behavior (TNSB; Rimal & Real, 2005) predict the influence of perceived norms on 

behavioral intentions. TPB (Ajzen, 1991) posits that subjective norms, attitudes and perceived 

behavioral control predict behavioral intentions. Many meta-analyses consistently showed that 

perceived norms were positively related to behavioral intentions (e.g., Manning, 2009; Rivis & 

Sheeran, 2003; Rich et al., 2015; Topa & Moriano, 2010; Xiao & Wong, 2020). Most of the 

studies included in the meta-analyses were about health behaviors, including vaccination (Xiao 

& Wong, 2020).  
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In addition, TNSB (Rimal & Real, 2005) posits that perceived descriptive norms are the 

primary driver of normative influence. And perceived injunctive norms exert influence by 

enhancing the effect of perceived descriptive norms on behavioral intentions. Many studies that 

tested TNSB found the positive effect of perceived descriptive norms on behavioral intentions in 

various health contexts (Basaran et al., 2019; Chung & Lapinski, 2019; Carter et al., 2021; Geber 

et al., 2019; Jain et al., 2018; Jain & Humienny, 2020; Lee et al., 2021; Rimal & Yilma, 2021; 

Villalobos et al., 2021). Although these studies hypothesized and tested perceived injunctive 

norms as a moderator in the relationship between perceived descriptive norms and behavioral 

intentions, many of them also found significant positive relationships between perceived 

injunctive norms and behavioral intentions (Cheng et al., 2021; Carter et al., 2021; Geber et al., 

2019; Jain et al., 2018; Lee et al., 2021; Varava, 2019; Villalobos et al., 2021). 

The influence of perceived norms on behavioral intention and the discrepancy between 

perceived and collective norms form the basis of the social norm approach to health behavior 

change (Berkowitz, 2004; Perkins & Berkowitz, 1983). Because perceived norms are based on 

individuals’ subjective perceptions, they may or may not correctly reflect collective norms 

(Berkowitz, 2004; Lapinski & Rimal, 2005). When perceived norms of health behaviors are 

lower than collective norms or when perceived norms of unhealthy behaviors are higher than 

collective norms, conveying collective norms through messages can modify perceived norms 

and, in turn, change behavioral intentions (Berkowitz, 2004; Perkins & Berkowitz, 1983). The 

social norm approach has been widely adopted in the health communication area. A meta-

analysis showed that messages manipulating descriptive norms effectively changed health 

attitudes and behavioral intentions, and messages manipulating injunctive norms effectively 

changed actual health behaviors (Rhodes et al., 2020). The summary in Chapter 2 also showed 
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that the social norm approach effectively increased the intentions of COVID-19 vaccination. 

These findings provided evidence of the influence of social norms on individuals’ health 

behavior decisions. 

Concept Explication of Norm Conformity Motivation 

 Conformity to social norms (i.e., the act of changing one’s behavior to be consistent with 

others’ behaviors or opinions; Cialdini & Goldstein, 2004) is motivated by the desire to obtain 

(avoid) expected material and psychological benefits (cost) of norm (non)conformity behaviors 

(Farrow et al. 2017; Falk & Scholz, 2018; Gavrilets, 2020; Stallen et al., 2013; Young, 2015). 

The motivational force of anticipated benefits and costs on normative influence received support 

from neuroscience, social psychology, and behavioral economics. Neuroscience evidence has 

shown that the processing of material and reputational rewards and costs in human neural 

systems played an important role in norm conformity (Buckholtz, 2015; Colombo, 2014; Falk & 

Scholz, 2018; Stallen et al., 2013). In the social psychology area, Melnyk et al. (2019) conducted 

a meta-analysis of social norms influence on consumer decision making. The result showed that 

studies that specified (vs. not specified) the costs of norm nonconformity in the measure of 

perceived descriptive and injunctive norms found a stronger effect of perceived norms on 

behaviors. Also, a number of studies and theories in behavioral economics also posited that 

individuals make decisions on norm conformity based on the cost-benefit evaluation (see Farrow 

et al., 2017; Young, 2015). The costs and benefits can be material (e.g., losing the monetary 

benefits that most other people obtain) or psychological (e.g., being accepted by others who 

support the norm; Farrow et al. 2017). Therefore, norm conformity motivations in this study refer 

to the desire to obtain (avoid) expected material and psychological benefits (costs) of 

(non)conformity to social norms. 
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 Multiple norm conformity motivations underly the process of social norm influence on 

behaviors. The literature suggested that different motivations drive conformity to descriptive and 

injunctive norms (Figure 1). Based on a review of the literature, this study identified three 

motivations that drive conformity to descriptive norms, namely accuracy motivation, 

identification with admired group motivation, and relative benefit motivation, and two 

motivations that drive conformity to injunctive norms, namely social award motivation and 

social punishment motivation. 

 

Figure 1 

An Illustration of the Dimensions and Example Indicators of Norm Conformity Motivations 
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Accuracy Motivation 

Accuracy motivation refers to the desire to take correct actions in response to a situation 

(Deutsch & Gerard, 1955). When motivated by accuracy reasons, people often look to 

descriptive norms to accurately understand the social situation and respond effectively (Cialdini, 

2001; Pool & Schwegler, 2007). This is because descriptive norms serve “an epistemic function” 

(Gelfand & Harrington, 2015, p. 1274). The fact that most other people choose to take a behavior 

provides information on what is the best course of action in the given situation (Anderson & 

Dunning, 2014; Deutsch & Gerard, 1955; Lapinski & Rimal, 2005; Mahmoud et al., 2014; 

Morris et al., 2015; Reid et al., 2010). When individuals follow the norm because they believe 

that what most other people do is likely to be most adaptive, appropriate, and successful, the 

accuracy motivation drives their norm conformity behaviors (Pool & Schwegler, 2007). The 

gate-way belief model (GBM), supported by many empirical studies (van der Linden, 2021), is 

also based on the idea that accuracy motivation drives descriptive norm conformity. GBM posits 

that, for individuals who misperceive the scientific consensus (e.g., perceiving that most 

scientists do not agree with human-caused climate change), messages conveying the actual 

percentage of scientists supporting a scientific position make salient the gap between actual 

scientific consensus and individuals’ misperceived scientific consensus. The gap elicits an 

accuracy motivation which drives individuals to update their beliefs about scientific consensus 

and agreement with scientists (van der Linden, 2021).  

 Although not directly tested, empirical evidence implied that accuracy motivation might 

drive conformity with descriptive norms. Zikmund-Fisher et al. (2011) found that cancer patients 

are likely to follow peer patients’ choices when making decisions on cancer treatment. They 
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explained that cancer patients were often unsure about the optimal cancer treatment option and 

had a strong need to make a correct decision because the decision was associated with various 

implications for survival and quality of life. In such a situation, following the descriptive norms 

of peer patients helped reduce uncertainty and fulfill the need for accuracy (Zikmund-Fisher et 

al., 2011).  

Also, Lee (2015) found that binge drinkers with low (vs. high) value involvement were 

more influenced by social norm cues in anti-binge drinking Facebook posts, such that a large 

number of likes (vs. no likes) reduced intentions to engage in binge drinking. Lee explained that 

unlike binge drinkers with high issue involvement, binge drinkers with low issue involvement 

did not have a strong favorable attitude toward binge drinking and were more likely to be open-

minded and seek out an accurate understanding of binge drinking behavior. The social norm cues 

in the anti-binge drinking Facebook post implied that binge drinking was likely to be an incorrect 

behavior. By following the norm, the motivation to reach an accurate attitude toward binge 

drinking was fulfilled (Lee, 2015).  

In addition, Jain and Humienny (2020) and Huber et al. (2022) found that the effect of 

perceived descriptive norms on intentions to use prescription drugs without medical necessity 

was mediated by perceived outcome expectations for self. That is, individuals who had a high 

perceived descriptive norm of misusing prescription drugs thought that using prescription drugs 

for nonmedical purposes were more likely to bring a positive outcome to themselves (e.g., 

improves attention and performance) and less likely to bring negative outcomes to themselves 

(e.g., causes irregular heartbeat). And the beliefs about the benefits and costs increased their 

intentions to use prescription drugs without medical necessity. The findings reflected the role of 
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accuracy motivation such that descriptive norms motivated norm-consistent behaviors by 

implying that the behavior likely benefited individuals who engage in it. 

Identification with Admired Group Motivation 

Identification with admired group motivation (hereafter referred to as identification 

motivation) is the desire to identify with a group that one admires. Identification motivation 

shares the notion with self-related motivation proposed by Pool and Schwegler (2007) and the 

concept of aspiration in TNSB (Rimal & Real, 2005). Pool and Schwegler posited that self-

related motivation encourages conformity to social norms because conforming to the norms of an 

admired group brings about a positive evaluation of oneself and makes one feel good. Similarly, 

TNSB posits that aspirational group identity moderates the effect of descriptive norms on 

behavioral intentions. That is, individuals are more influenced by the descriptive norms of the 

group they aspire to become (Rimal & Real, 2005). Therefore, individuals with stronger 

motivations to identify with the admirable referent group are more likely to follow the group 

norms. 

This motivational process is also supported by social identity theory (Turner & Oakes, 

1986). Social identity theory posits that self-concept partly derives from perceived membership 

in a social group (Turner & Oakes, 1986). Affiliation with an upward group increases self-

esteem and enhances a positive self-concept (van den Borne et al., 1987; Taylor & Lobel, 1989). 

Because the boundary of a social group is defined by its distinctive group norms, identification 

with a social group is thus expressed through engaging in behaviors that are consistent with the 

group norms (Hogg, 2016; Morris et al., 2015). Therefore, by conforming to admired groups’ 

norms, individuals can achieve the goal of affiliating with the group they admire and, therefore, 

maintaining a positive self-concept (Cialdini & Goldstein, 2004). 
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In addition to enhancing a positive self-concept, identification with an admired group by 

conforming to the group norms also brings social-cultural awards. Cross-cultural psychologists 

(Morris & Liu, 2015; Stephens & Townsend, 2015) posited that people would adhere to 

aspirational norms (i.e., the norm of the group that one aspires to be like) because emulating the 

successful group can bring about success, higher status in the eyes of others, and higher power in 

the society (Morris & Liu, 2015). Conformity to the norms of the aspirational group is a strategy 

that increases the mobility of individuals’ social status (Morris & Liu, 2015). 

Empirical evidence supported the driving force of identification with admired groups. In 

a focus group study, Groshong et al. (2017) found that celebrities, which is a group that 

participants admired, were identified as influential norm referents by participants that motivated 

them to use parks and engage in physical activities. It was also found that exposure to a 

descriptive social norm message had a stronger effect on intentions to eat vegetables and reduce 

junk food intake for individuals who reported that identification with the norm referent group 

was important to their self-concept (Higgs et al., 2019). Hoffman et al. (2016) found that wishful 

identification, which refers to “an individual’s desire to emulate mediated portrayals of 

individuals and reference groups” (p. 865), predicted alcohol consumption intentions. 

Testing the moderation hypothesis in TNSB, it was also found that aspirations to identify 

with the referent group moderated the relationship between perceived descriptive norms and 

behavioral intentions such that individuals with a stronger aspiration were more influenced by 

perceived descriptive norms (Carcioppolo et al., 2017; Rimal & Real, 2005; Rimal, 2008). 

Experimental studies also supported the moderation hypothesis. Ji (2022) found that descriptive 

norm messages were more effective in changing intentions to drink alcohol for individuals who 

had stronger aspirations to identify with the norm referent group. Identification motivation may 
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drive conformity to the referent groups portrayed in media. In addition, Zhang (2017) found that 

a news article associating healthy eating behavior with an aspirational group (vs. a non-

aspirational group) led to a higher likelihood of sharing the news article on Facebook, 

recommending the news article to family and friends, and ordering a vegetarian meal for the next 

lunch or dinner. 

Relative Benefit Motivation 

 Relative benefit motivation refers to the desire to obtain the benefits that others who 

engage in the behavior may obtain. TNSB posits that perceived benefits to others enhance the 

influence of descriptive norms on behaviors; as individuals perceive that most other people 

obtain benefits by engaging in a behavior (i.e., descriptive norms of taking the behavior), they 

are more likely to follow the descriptive norms because they are afraid of missing the 

opportunity to gain the benefits that most others who engage in the behavior would obtain. In 

this sense, benefits to others motivate norm conformity by indicating the potential loss of not 

enacting the behavior (Rimal & Real, 2005; Carcioppolo et al., 2016).  

 Empirical evidence showed that the positive relationship between descriptive norms of 

drinking and intentions to drink was strengthened when perceived benefits to others increased 

(Padon et al., 2016). The interaction pattern showed that individuals were likely to drink the most 

alcohol when they believed that most others drank a lot of alcohol and that most others obtained 

benefits from drinking. According to TNSB, the explanation of the finding is that individuals are 

afraid of losing the benefits that most others obtain from drinking (Rimal & Real, 2005).  

In addition, Li et al. (2021) found that perceived norms of phubbing increased fear of missing out 

(i.e., the fear that others may have rewarding experiences from which one is absent) and, in turn, 

led to phubbing behaviors. Similarly, Riordan et al. (2015; 2021) found that during a college 
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orientation week, a time period associated with prevalent and excessive alcohol use, students 

with higher fear of missing out were more likely to report higher alcohol use. In the context of 

the COVID-19 pandemic, Yuen et al. (2022) found that perceived norms of product stockpiling 

were positively associated with the perceived scarcity of products, which in turn led to panic 

buying behaviors. These findings suggested that individuals conform to what most other people 

do, possibly because they do not want to miss the benefits that others obtain.  

Social Award and Social Punishment Motivation 

Injunctive norms motivate norm conformity behaviors by indicating social awards and 

social punishment (Cialdini & Goldstein, 2004; Deutsch & Gerard, 1955; Morris et al., 2015; 

Sugden, 2000). Social award motivation refers to the desire to gain social awards such as 

approval, acceptance, encouragement, and compliments from others (Cialdini & Goldstein, 2004; 

Legros & Cislaghi, 2020). Similarly, social punishment motivation refers to the desire to avoid 

social penalties such as being ostracized, disapproved, criticized, and disliked by others. The two 

motivations were noted by both economists (e.g., Brennan & Pettit, 2000; Sugden, 2000; Young, 

2014) and social scientists (e.g., Cialdini & Goldstein, 2004; Deutsch & Gerard, 1955). From the 

perspective of behavioral economists, norm conformity is driven by evaluating the costs and 

benefits of norm conformity behaviors (Young, 2015). The anticipation of awards and 

punishment is part of individuals’ evaluation of the costs and benefits of norm conformity 

behavior (Hsu & Chang, 2017; Legros & Cislaghi, 2020). Because individuals tend to move 

towards gaining awards and avoiding punishment, norm conformity behaviors are motivated 

when there are social awards associated with conformity and social punishment associated with 

nonconformity (Hsu & Chang, 2017).  
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Social awards and punishment of norm conformity are often immaterial and anticipated. 

They are often reputational and social rather than monetary (Bénabou & Tirole, 2011; Brennan 

& Pettit, 2000). The awards can be esteem, respect, approval, and acceptance to a social group, 

and the punishment can be withdrawal of the rewards (Brennan & Pettit, 2000) or social 

disapproval, resentment from others, ostracism, loss of status, and other forms of social 

punishment (Sugden, 2000; Young, 2015). Also, because individuals cannot experience social 

awards or punishment before they undertake or reject to undertake norm conformity behaviors, it 

is often individuals’ anticipation of social awards and punishment that motivates norm 

conformity behaviors (Farrow et al., 2017; Legros & Cislaghi, 2020; Young, 2015). 

  Many empirical studies supported the motivational forces of social awards and 

punishment. For social award motivation, Read et al. (2003) and Wahesh et al. (2015) found that 

social reinforcement drinking motives (i.e., drinking for social awards) partially mediated the 

positive relationship between perceived norms and alcohol consumption in a sample of 

undergraduates. Also, Lee et al. (2007) found that injunctive norms increased actual alcohol 

consumption to a stronger extent for people who were high (vs. low) in social motives of 

drinking. Similarly, for social punishment motivation, Choi et al. (2016) found that injunctive 

norms motivated drinking frequency to a stronger extent for people who drank for conformity 

motives (i.e., drinking to avoid social rejection) than those who did not drink for conformity 

motives. Similarly, the positive effect of injunctive norms on intentions to exercise was 

significant only for people who were more fearful of negative evaluation (Latimer & Martin 

Ginis, 2005). There was also abundant empirical evidence in economics that supported the 

existence of the social disapproval motive of norm conformity (Festre, 2010). 

Developing an Instrument for Norm Conformity Motivations 



 25 

      

 

 

Although there are research efforts on understanding the motivations underlying norm 

conformity, there has not been a validated instrument to measure norm conformity motivations. 

The conformity dimension in the Drinking Motives Questionnaire (Cooper, 1994) touched on the 

social award motivation. The items stated that individuals choose to drink because they want to 

be liked, fit in the group, and avoid being left out. However, Cooper (1994) designed the 

instrument only for motivations to engage in drinking behaviors and only covered the social 

award dimension. Pool and Schwegler (2007) also attempted to develop an instrument for norm 

conformity motivations. However, the instrument had low validity and did not cover all the 

motivations identified in previous literature. Pool and Schwegler (2007) developed measures for 

accuracy motive, self-related motive, and other-related motive, which were conceptually the 

same as the above-discussed accuracy motivation, identification motivation, and social award 

and punishment motivation. The relative benefit motivation, however, was missing in the 

instrument. In addition, Pool and Schwegler (2007) measured the other-related motive with the 

items adapted from the TPB measure of subjective norms (Ajzen, 1991). The items (e.g., most 

people who are important to me think I should [the behavior]) reflected perceived injunctive 

norms rather than the social award and punishment motivations. Also, the validity of the 

instrument was not formally evaluated. 

 Developing an instrument for norm conformity motivations is necessary for social norms 

research and norm-based health communication practice. First, researchers can empirically and 

quantitatively examine the mechanism through which social norms influence behaviors with a 

measurement tool. Second, a measurement tool allows researchers to probe if and how individual 

differences in norm conformity motivations would lead to differential normative influence on 

behaviors. Lastly, health communication practitioners can use the measurement tool to 
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understand targeted audiences’ norm conformity motivations and tailor norm-based messages to 

enhance health-related persuasion outcomes. Pilot study 1 of the dissertation project was 

dedicated to developing and validating such an instrument.  
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Chapter 4 Appeal to Norm Conformity Motivations in Norm-based Persuasion Messages 

Adding Motivation Appeals to Norm-based Messages 

Current norm-based messages often include a sentence stating the descriptive or 

injunctive norms of a behavior. For example, a norm-based message advocating for COVID-19 

vaccination may present descriptive norms with “Recent data indicates that 80% of people in 

your country currently say they would get vaccinated against COVID-19.” (Argote Tironi et al., 

2021) or may present injunctive norms with “Recent data indicates that 80% of people in your 

country say they think everyone should get vaccinated against COVID-19.” Social norm 

approach campaigns utilizing these messages directly affect message recipients’ perceived norms 

(Berkowitz, 2004; Mabry & Mackert, 2014; Perkins & Berkowitz, 1983). However, these 

messages do not provide reasons why individuals should follow the norms. In other words, they 

do not clearly specify the aforementioned psychological or material benefits or costs that 

motivate norm conformity. This study brought up and tested the proposition: appealing to norm 

conformity motivations by linking norm (non)conformity with the benefits or costs related to 

norm conformity motivations (e.g., presenting that conformity to injunctive norms will bring 

social award and reduce social punishment) increases the persuasiveness of norm-based 

messages. That is, norm-based messages with motivation appeals are more persuasive than 

norm-based messages without motivation appeals. Hereafter, norm-based messages refer to 

messages that present only social norm information. Norm-based messages with motivation 

appeals refer to messages that present both social norm information and norm conformity 

motivation appeals. 

Researchers emphasized that evaluating the benefits and costs of norm (non)conformity 

determines norm conformity decisions. Miller and Prentice (2015) argued that the success of 
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norm-based messages relies on establishing a link between an accepted value and the behavior. 

Without the basis that taking the behavior brings values one or others care about, norm-based 

messages will not be persuasive because message recipients will not attach any significance to 

the majority behaviors or opinions (Miller & Prentice, 2015). For example, suppose individuals 

do not link drinking bottled water with an environmental cost. In that case, they are unlikely to 

be persuaded by messages presenting the descriptive norms of refusing bottled water because 

they do not see any value attached to the prevalent behavior (Miller & Prentice, 2015; van der 

Linder, 2015). 

Similarly, Folk and Scholz (2018) argued that although persuasive message recipients 

may engage in various thought processes about the message and the focal behavior, the process 

of valuation, which involves weighing perceived costs and benefits, acts as a common pathway 

that determines whether individuals are influenced by the persuasion message or not. Neural 

evidence has shown that the valuation process plays a key role in conformity to social norms. 

When making a behavioral decision of conforming to norms or not, people tend to maximize the 

value they expect from their actions (Buckholtz, 2015; Colombo, 2014; Folk & Scholz, 2018). In 

this sense, including information about the benefits and costs of norm conformity in norm-based 

messages will increase the evaluation of benefits of norm conformity and the evaluation of the 

costs of norm nonconformity and, in turn, encourage norm-consistent behaviors. 

Several studies showed that adding arguments about the benefits or costs of norm 

conformity behaviors increased the persuasiveness of norm-based messages. Koh (2019) found 

that descriptive norm messages stating the anticipated social award (i.e., including the text “Your 

family will be proud of you if you recycle” and relevant visual cues) led to stronger behavioral 

intentions of recycling compared to messages that only conveyed descriptive norms. Do et al. 
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(2021) coined the persuasion strategy “normative framing” which refers to adding gain or loss-

framed information to norm-based messages. They found that, compared to messages that 

presented only descriptive norms, messages that presented both descriptive norms and 

environmental benefits of reusing towels had a stronger effect on intentions to reuse towels. In 

addition, van der Linden (2015) found that combining peer descriptive norms and arguments 

about the environmental costs of bottled water decreased students’ intentions to consume bottled 

water. Neither descriptive norm information nor arguments about the costs by themselves 

significantly changed intentions to consume bottled water (van der Linden, 2015). Similarly, a 

study on saving behavior found that messages presenting both descriptive norms and the benefits 

of saving led to more favorable attitudes toward saving behavior compared to messages that 

presented only descriptive norms or only benefits of saving (Yoon et al., 2016). 

The findings suggested that norm-based messages were more persuasive if they presented 

that norm conformity behaviors brought social award (i.e., other people would be proud of you; 

Koh, 2019) or that norm conformity behaviors were correct and beneficial (i.e., the behavior 

brought environmental or monetary benefits; Do et al., 2021; van der Linden, 2015; Yoon et al., 

2016). These benefits are relevant to social award motivation and accuracy motivation defined in 

this study. Although these studies did not test messages that addressed the benefits and costs 

related to other norm conformity motivations identified in this study, it is likely that presenting 

the benefits or costs relevant to other norm conformity motivations (i.e., not missing the benefits 

that other people obtain, being able to identify with an admired group, and getting social 

punishment) also increases the persuasiveness of norm-based messages.  

It could be argued that benefits and costs are already implied in norm-based messages 

and that norm-based messages influence behaviors without presenting the benefits and costs. 
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However, because norm conformity is ultimately driven by the evaluation of the benefits and 

costs of norm (non)conformity behaviors (Farrow et al., 2017; Stallen et al., 2013; Young, 2015), 

the influence of norm-based messages on behaviors largely relies on message recipients inferring 

norm (non)conformity outcomes when the outcomes are not stated in norm-based messages. In 

other words, based on the social norm information provided by the message and message 

recipients’ prior knowledge, message recipients need to infer that norm (non)conformity brings 

benefits or costs. And then, the evaluation of the inferred costs and benefits motivate norm 

conformity behaviors (Farrow et al., 2017; Stallen et al., 2013; Young, 2015). However, the 

inferring process needs cognitive deliberation, which may not always occur when individuals are 

exposed to norm-based messages. 

Cognitive deliberation may be necessary for social norms to influence attitudes and 

behaviors because deliberation increases the salience of the reasons to conform to social norms 

and therefore increases favorable attitudes (Chaiken et al., 1989; Melnyk et al., 2011). Melnyk et 

al. (2011) found that the influence of descriptive norm information on attitudes and intentions 

toward purchasing a product was higher when consumers were asked to deliberate on the 

message or when consumers were not given any instructions that might influence their cognitive 

deliberation level compared to when they were under cognitive load. The influence was mediated 

by fewer negative thoughts about the purchasing behavior (Melnyk et al., 2011).  

Injunctive norm messages may need more deliberation than descriptive norm messages 

because they involve considerations about others’ expectations, social desirability, and reputation 

(Cialdini, 2003; Hong, 2021; Manning, 2009; Morris et al., 2015). In the same study, Melnyk et 

al. (2011) found that consumers who were not given any instructions that might influence their 

cognitive deliberation level had more favorable attitudes toward the product and higher purchase 
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intentions than those under cognitive load. The influence was mediated by more positive 

thoughts about the purchasing behavior (Melnyk et al., 2011). In addition, DeBono et al. (2011) 

found that individuals depleted of self-control, which led to limited cognitive resources (Pohl et 

al., 2013), were more likely to cheat and behave rudely than those whose self-control was not 

depleted. Similarly, Boonmanunt et al. (2020) found that presenting injunctive norm information 

effectively reduced cheating only for people who were not financially constrained. It was 

because financial constraints limited individuals’ cognitive resources to digest the social norm 

information and react to it. A meta-analysis of neuroscience evidence also showed that 

deliberation and cognitive control played an important role in conforming to the norms of 

fairness (Feng et al., 2015). In sum, studies suggest that social norm influence on attitudes and 

behavioral intentions requires message recipients to engage in deliberation and may also need to 

generate positive/negative thoughts about norm conformity behaviors during the deliberation.  

However, due to individuals’ limited information processing capacity (Lang, 2000), 

message recipients may not always have the cognitive resources to deliberate on norm-based 

messages and infer the benefits and costs of norm conformity behaviors. It is especially the case 

when it comes to using social media and mobile phones to obtain health information during the 

COVID-19 pandemic. Studies showed that users tended to scroll through content quickly and 

spent less time on the content when viewing social media news on mobile phones (Keib, 2021; 

Molyneux, 2018). In addition, the ambiguity, complexity, and inconsistency of health 

information during the COVID-19 pandemic might lead to information overload, which was 

associated with the tendency toward greater heuristic processing and less systematic processing 

of information encountered (Hong & Kim, 2020). Therefore, it is unlikely to assume that all 

individuals always deliberate on COVID-19 related norm-based messages encountered on social 
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media and infer the benefits and costs associated with norm (un)conformity. With this in mind, 

stating the benefits and costs of norm (non)conformity in norm-based messages about COVID-

19 vaccination ensures that the reasons for conformity are clearly communicated and considered 

in message recipients’ valuation process and therefore increase message persuasiveness. 

This proposition echoes recent researchers’ reflections on designing norm-based 

messages to encourage healthy and prosocial behaviors. Gavrilets (2020) argued that decisions of 

(non)conforming to injunctive norms are based on the number of material benefits of 

(non)conformity (e.g., time saved by crossing against the red light) and the product of the 

reputational costs of (non)conformity and the number of people who disapprove. Gavrilets 

(2020) suggested that providing information that influences the anticipated material benefits, the 

anticipated reputational costs, or the number of people who disapprove should increase 

injunctive norm conformity. In other words, injunctive norm messages that highlight the 

reputational benefits or costs of (non)conformity and the number of people who disapprove 

should increase norm conformity behaviors. White et al. (2019), in their SHIFT framework of 

encouraging consumers’ sustainable behaviors, also proposed that messages communicating the 

prevalence of sustainable actions may be more persuasive if the messages also stated the 

effectiveness of the collective action. 

Similarly, based on TNSB (Rimal & Real, 2005), Mabry and Mackert (2014) proposed 

that mass-mediated message effect on behaviors through normative influence occurs through two 

pathways. On the one hand, messages influence perceived descriptive norms and therefore 

change behaviors. On the other hand, messages enhance norm conformity by influencing the 

cognitive moderators in the relationship between descriptive norms and behavioral intentions 

proposed in TNSB. These moderators, including the perceived benefits to oneself and others, 
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anticipated social award of the behavior, and similarity and aspirational identification with the 

referent group (Rimal & Real, 2005), are closely related to the norm conformity motivations 

mentioned in Chapter 3. French et al. (2020) also pointed out that persuasion efforts should 

appeal to the motivations behind the norm conformity behaviors rather than focusing on 

communicating only factual or probabilistic information. Based on these theoretical arguments, 

this study tested the idea that appealing to norm conformity motivations by presenting the 

benefits or costs of norm (non)conformity may enhance the persuasiveness of norm-based 

messages. Therefore, this study tested the following hypothesis (see Figure 2 for the full model):  

H1: Compared to norm-based messages that present only social norm information of 

COVID-19 boosters, norm-based messages with motivation appeals (i.e., accuracy appeal [H1a], 

relative benefit appeal [H1b], identification appeal [H1c], social award appeal [H1d], and social 

punishment appeal [H1e]) will lead to more favorable attitudes toward getting a COVID-19 

booster.  

 

Figure 2 

Proposed Mediation Model 

 

 

Perceived Message Effectiveness as a Mediator 
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Perceived message effectiveness refers to the extent to which a message recipient believes 

that the message will affect them in ways that align with the message objectives (Yzer et al., 

2015). Studies showed that messages communicating the benefits or costs of a behavior led to 

higher perceived message effectiveness. Yoon et al. (2016) found that messages presenting both 

descriptive norms and benefits of saving led to higher perceived effectiveness and more 

favorable attitudes towards the ad compared to messages that presented only descriptive norms 

or the benefits information. Food labels with warnings of nutrient concerns received higher 

perceived message effectiveness ratings compared to labels without the warnings (Taillie et al., 

2020). In another study about healthy eating, Grummon et al. (2019) found that messages 

communicating the negative health effect of added sugar were rated as more effective than 

messages that did not include any health effect statements. Studies on smoking cessation also 

yielded similar findings. Tripp et al. (2021) found that messages communicating the gain or loss 

of health outcomes related to smoking received higher perceived message effectiveness ratings 

compared to the control message (i.e., a message about television use). Noar et al. (2018) found 

that messages that included information on the health effects of smoking received higher 

effectiveness ratings than messages that communicated only the constituents of cigarettes. 

Similarly, Grummon et al. (2022) found that messages stating the harms of smoking had higher 

scores on perceived message effectiveness than messages that presented generic descriptions 

about cigarette and e-cigarette products. Based on these findings, it is likely that adding 

statements about the benefits or costs related to norm conformity motivations should also 

increase perceived message effectiveness. 

Many studies supported the association between perceived message effectiveness and 

actual persuasion outcomes (e.g., Alvaro et al., 2013; Dillard et al., 2007; Davis et al., 2016; 
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Noar et al., 2020; Zhao et al., 2022). For example, Dillard et al. (2007a), with five experiments 

testing fear appeal campaign messages and public service announcements (PSAs) about various 

topics, found that perceived message effectiveness was an antecedent of actual message 

effectiveness, including attitudes and behavioral intentions. In a meta-analysis of 40 studies, 

Dillard et al. (2007b) found a significant positive correlation between perceived message 

effectiveness and attitudes. In addition, a recent meta-analysis of six longitudinal studies about 

anti-smoking campaigns also found that perceived message effectiveness predicted intentions 

and behaviors of smoking cessation (Noar et al., 2020).  

These findings suggested that messages presenting (vs. not presenting) the benefits or 

costs of norm conformity behaviors increased perceived message effectiveness. The perceived 

message effectiveness is positively related to message persuasion outcomes such as attitudes. 

Therefore, this study tested the following hypotheses:  

H2: Compared to norm-based messages, norm-based messages with motivation appeals 

(i.e., accuracy appeal [H2-1], relative benefit appeal [H2-2], identification appeal [H2-3], social 

award appeal [H2-4], and social punishment appeal [H2-5]) will be perceived more effective in 

promoting a COVID-19 booster.  

H3: The effect of motivation appeals on attitudes will be mediated by perceived message 

effectiveness. Specifically, motivation appeals will increase perceived message effectiveness, 

and in turn, perceived message effectiveness will be positively associated with attitudes. 

Perceived Message Relevance as a Mediator 

Perceived message relevance refers to the extent to which message recipients think the 

message content is relevant to their cognitive and affective needs (Varnali, 2014). Previous 

studies found that perceived message relevance was associated with actual persuasion outcomes, 
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including attitudes and behavioral intentions. In the health context, perceived message relevance 

was found positively related to higher self-determined motivation to quit smoking (Altendorf et 

al., 2020), engagement with the subsequent Web-based smoking cessation program (Strecher et 

al., 2008), and intentions to screen for Colorectal cancer (Neil et al., 2022) and breast cancer 

(Jensen et al., 2012). Hullet (2002) and Keating (2020) also found that perceived message 

relevance was positively related to attitudes toward water conservation through increasing 

perceived message quality. Studies in advertising also found that people who perceived ads as 

more relevant to themselves had a more positive attitude toward the brand and were more likely 

to buy the products (Rettie et al., 2005; O’Reilly et al., 2016; Varnali, 2014).  

However, it is unclear whether or not presenting the benefits or costs of a behavior 

increases perceived message relevance. Roser (1990) argued that individuals pay more attention 

to messages with more personal importance, and the increased attention may relate to higher 

perceived message relevance. It was found that messages describing short-term (vs. long-term) 

health effects of smoking were perceived as more relevant to message recipients because short-

term effect had more psychological value and was weighed more in behavioral decision making 

(Zhao & Peterson, 2016). Including motivation appeals in norm-based messages may also 

increase the personal importance of the behavior and lead to higher perceived message relevance 

because the message explains what benefits or costs one would get from norm (non)conformity 

behaviors. However, this hypothesis was not widely tested in previous studies. Therefore, this 

study asked the research questions: 

RQ1: Compared to norm-based messages, will norm-based messages with motivation 

appeals (i.e., accuracy appeal [RQ1-1], relative benefit appeal [RQ1-2], identification appeal 
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[RQ1-3], social award appeal [RQ1-4], and social punishment appeal [RQ1-5]) be perceived 

more relevant to message recipients? 

RQ2: Will perceived message relevance mediate the effect of motivation appeals on 

attitudes? 

Attitude as an Antecedent of Behavioral Intention 

TPB posits that attitude is one of the antecedents of behavioral intention (Ajzen, 1991). 

The relationship has been supported by numerous empirical studies about vaccination, especially 

in the COVID-19 context (e.g., Chu & Liu, 2021; Drążkowski & Trepanowski, 2021; Husain et 

al., 2021; Knobel et al., 2021; Thaker & Ganchoudhuri, 2021). Therefore, the theoretical model 

predicted a positive relationship between attitudes and behavioral intentions of getting a COVID-

19 booster.    

H4: Attitudes toward getting a COVID-19 booster will be positively related to behavioral 

intentions of getting a COVID-19 booster. 

Matching Motivational Appeal with Individual Factors 

Message Matching Enhances Persuasion Effect 

Personalized message matching refers to matching some aspects of the communication, 

such as content and source, with some aspects of the recipients, such as goals, motivational 

orientations, attitude functions, and personality (Teeny et al., 2021). Matching (vs. nonmatching) 

enhances the effect of a persuasive appeal (Teeny et al., 2021). An underlying assumption 

regarding matching effects is that a targeted message recipient’s characteristic reflects a 

motivational tendency (Rothman et al., 2020). Individuals vary in their motivational tendency 

such that they vary in the degree to which they feel motivated to pursue or avoid an outcome 

(Rothman et al., 2020). Therefore, a match between content and recipients’ characteristics is 



 38 

      

 

 

created when the message presents outcomes that the recipients are motivated to pursue or avoid. 

O’Keefe (2013) also posited a similar idea: consequence-based arguments are more persuasive 

when message recipients find the presented consequences of the advocated behavior more 

desirable. 

For example, matching message content and goals and motivational orientations yielded 

better persuasion outcomes because the messages emphasize the desired endpoints individuals 

value most (Teeny et al., 2021). In a study that examined the persuasion effect of matching 

advertisement content and recipients’ shopping goals, Klein and Melnyk (2016) found that 

individuals who usually shop for utilitarian (vs. hedonic) goals were more persuaded by an 

advertisement that emphasized the utilitarian (vs. hedonic) benefits of the product. Also, in the 

many studies that examined the persuasion effect of matching message framing and recipients’ 

regulatory focus (e.g., Cesario et al., 2013; Kim, 2006; Lee & Aaker, 2004), messages that 

presented the gain of taking a behavior were most persuasive for promotion-focused individuals 

and messages that presented the loss of taking a behavior were most persuasive for prevention-

focused individuals. It is because promotion-focused individuals were concerned more with 

advancing their growth, and prevention-focused individuals were concerned more with safety 

and security needs (Higgins, 2000). 

Similarly, matching message content with attitude functions yielded better persuasion 

outcomes because the matched messages presented that engaging in the behavior fulfills the 

needs underlying one’s attitude (Teeny et al., 2021). The functional approach of attitude posits 

that attitudes have different motivation basis, including social-adjustive, ego defense, value 

expression, and knowledge (Katz, 1960). For example, the motivation basis of a positive attitude 

toward volunteering may be to gain prestige in a group (i.e., social-adjustive function) or to learn 
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new knowledge (i.e., knowledge function; Clary et al., 1994). Many studies found that matching 

message content with attitude functions by presenting that engaging in the behavior fulfills the 

needs underlying one’s attitude led to more favorable message perceptions, attitudes, and 

message-consistent behaviors (e.g., Carpenter, 2012; Lavine & Snyder, 1996; Lienemann & 

Siegel, 2018; Prentice, 1987; Snyder & Debono, 1985; Lavine & Snyder, 2000). For example, 

for individuals who were concerned with the object-appraisal attitude function (i.e., attitudes 

help maximize rewards and minimize cost), public service announcements focusing on how 

seeking help for depression could help achieve personal goals led to more favorable attitudes and 

intentions to seek for help compared to control messages (Lienemann & Siegel, 2018). In 

addition, for individuals concerned with the social-adjustive attitude function (i.e., attitudes help 

maintain one’s relationship), public service announcements focusing on how seeking help for 

depression could help maintain social relationships were more persuasive (Lienemann & Siegel, 

2018). 

The idea also applies to the cases when message content is matched with individual 

personalities related to a motivational tendency. For example, DeBono and Packer (1991) found 

that high self-monitoring individuals (i.e., people who care about the self-image they project to 

others) gave a higher rating to the quality of products after reading ads that emphasized the 

image benefits of the product (e.g., playing the music makes one popular at a party) compared to 

ads that emphasized the utility benefits of the product (e.g., the music is good). For another 

example, Hirsh et al. (2012) matched the content of a cell phone ad with recipients’ personality: 

for extraversion-dominant recipients, the ad emphasized the phone’s ability to “be where the 

excitement is”; for neuroticism-dominant recipients, the ad emphasized the phone’s ability to 
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help them “stay safe and secure” (p. 579). They found that recipients who read the matched (vs. 

nonmatched) ads reported greater intentions to purchase the phone.  

Message Perceptions Mediate the Effect of Message Matching 

 The persuasion effect of matching outcomes presented in the message and the outcomes 

that message recipients desire may be mediated by perceived message effectiveness and message 

relevance. Lavine and Snyder (1996, 2000) proposed that message matching influences attitudes 

through biasing message perceptions, which makes the matched message to be perceived as more 

persuasive than nonmatched messages. Several studies found that message matching influenced 

perceived message effectiveness or persuasiveness. Hirsh et al. (2012) found that ads matching 

(vs. not matching) product attributes with message recipients’ personality were rated more 

effective. Clary et al. (1994) found that individuals who read messages informing how 

volunteering could satisfy their self-relevant motivations judged the messages more persuasive. 

Specifically, individuals who indicated that gaining prestige at school is an important reason for 

volunteering rated messages presenting that volunteering would bring about prestige more 

persuasive. Lee et al. (2022a) found that individuals’ lesbian, bisexual, or queer (LBQ) identity 

affirmation was positively related to the perceived effectiveness of messages that discouraged e-

cigarette use. The positive relationship was stronger for messages that linked resisting e-

cigarettes with the LBQ group's pride than messages that emphasized the health risks of e-

cigarettes. In addition, Jacks and Lancaster (2014) found that videos about exercise delivered 

with eager nonverbal cues were perceived as more effective by men (a more promotion-focused 

group). In contrast, videos delivered with vigilant nonverbal cues were perceived as more 

effective by women (a more prevention-focused group). 
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Another route that message matching enhances persuasion is by inducing the perceived 

relevance of the matched messages (Teeny et al., 2021). DeBono and Packer (1991) found that 

individuals perceived ads that matched their self-image concern or product utility concern as 

more relevant to themselves than nonmatched ads. Hullet (2002) found that messages that match 

(vs. not match) the content with the value that individuals cared about for the focal issue led to 

higher perceived message relevance. Specifically, the study found that students’ attitudes toward 

having comprehensive exams were related to wealth and was unrelated to conformity value. In 

the subsequent experiment, Hullet (2002) found that the message reporting that students in 

universities with comprehensive exams tended to earn more money when they graduate received 

higher perceived relevance ratings than the message reporting that students in universities with 

comprehensive exams tended to have more camaraderie and got along with each other. In 

addition, Yoon and Ferle (2018) found that matching (vs. not matching) advertisement 

orientation (i.e., benefits for self vs. family) with individuals’ cultural orientation (i.e., 

individualistic vs. collectivistic) led to higher perceived message relevance.  

These studies suggest that the persuasion effect of matching message content (i.e., 

outcomes of a behavior) and message recipients’ characteristics (i.e., motivational tendencies 

that indicate what outcomes message recipients desire) is mediated by perceived message 

effectiveness and relevance. The matching effect (i.e., a message is more persuasive when the 

outcomes of a behavior presented in the message match the outcomes that individuals value or 

desire) can also be applied to norm-based messages. The motivational appeal should be more 

persuasive when the benefits or costs presented in the message match the benefits or costs that 

the message recipients value or desire. Along this line of thinking, this study tested if matching 

norm-based message content (i.e., benefits or costs of norm (non)conformity behaviors) and 
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message recipients’ characteristics (i.e., norm conformity motivations and personality traits) 

would enhance the persuasion effect through changing perceived message effectiveness and 

relevance. 

Recipient Characteristics as Matching Factors 

Norm Conformity Motivations. Different levels of norm conformity motivations, as 

defined in Chapter 2 as the desire to obtain or avoid expected material and psychological benefits 

or costs of norm (non)conformity behaviors, reflect the degree to which individuals value or 

desire certain benefits or costs. Therefore, the persuasiveness of messages presenting certain 

benefits or costs of norm (non)conformity will vary depending on the degree to which 

individuals are driven by the relevant motivations. For example, because individuals who are 

more driven by social award motivations have a higher desire to gain the social award, they will 

be more persuaded by social award motivation appeal messages (i.e., messages presenting that 

conformity to social norms brings about social awards) than individuals who are low in social 

award motivation. Considering that the persuasiveness of message matching is mediated by 

perceived message effectiveness and relevance, this study tested the following hypotheses 

(Figure 3). 

 

Figure 3 

Proposed Moderated Mediation Model  
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H5: Accuracy motivation will moderate the effect of accuracy motivation appeal on 

attitude (H5a), perceived message effectiveness (H5b), and perceived message relevance (H5c). 

The positive effect of accuracy motivation appeal on attitude, perceived message effectiveness, 

and perceived message relevance will be stronger for people with higher accuracy motivation.  

H6: Identification motivation will moderate the effect of identification motivation appeal 

on attitude (H6a), perceived message effectiveness (H6b), and perceived message relevance 

(H6c). The positive effect of identification motivation appeal on attitude, perceived message 

effectiveness, and perceived message relevance will be stronger for people with higher 

identification motivation.  

H7: Relative benefit motivation will moderate the effect of relative benefit motivation 

appeal on attitude (H7a), perceived message effectiveness (H7b), and perceived message 

relevance (H7c). The positive effect of relative benefit motivation appeal on attitude, perceived 

message effectiveness, and perceived message relevance will be stronger for people with higher 

relative benefit motivation.  
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H8: Social award motivation will moderate the effect of social award motivation appeal 

on attitude (H8a), perceived message effectiveness (H8b), and perceived message relevance 

(H8c). The positive effect of social award motivation appeal on attitude, perceived message 

effectiveness, and perceived message relevance will be stronger for people with higher social 

award motivation.  

H9: Social punishment motivation will moderate the effect of social punishment 

motivation appeal on attitude (H9a), perceived message effectiveness (H9b), and perceived 

message relevance (H9c). The positive effect of social punishment motivation appeal on attitude, 

perceived message effectiveness, and perceived message relevance will be stronger for people 

with higher social punishment motivation.  

Need for Closure and Perceived Uncertainty of Behavioral Choice. This study also 

tested if matching accuracy motivation appeal with individuals’ need for closure and perceived 

uncertainty of behavioral choice would enhance the persuasion effect. Need for closure is 

defined as the desire to reduce ambiguity and arrive at a definite knowledge of an issue (Gelfand 

& Harrington, 2015; Kruglanski et al., 1993). Individuals with a high need for closure tend to 

arrive at a definite and correct decision with the least amount of information processing 

(Kruglanski & Webster, 1996). Perceived uncertainty refers to the self-perception of one’s 

inability to decide on behavioral choice due to incomplete knowledge about the situation 

(Brashers, 2001; Han, 2013). When people are uncertain about what behaviors are most adaptive 

and efficient, the motivation to arrive at an accurate decision is more likely to be instigated (Pool 

& Schwegler, 2007). 

Researchers proposed that need for closure and perceived uncertainty drive conformity to 

descriptive norms. Individuals in high need for closure are more likely to engage in descriptive 
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norm-consistent behaviors because descriptive norms serve the epistemic function of guiding 

behaviors and fulfill the need to arrive at a correct and definite decision (Gelfand & Harrington, 

2015; Kruglanski et al., 2006). The hypothesis received support from empirical studies (Chao et 

al., 2010; Fu et al., 2007; Livi et al., 2015; Kruglanski et al., 2006). For example, Chao et al. 

(2010) found that individuals with higher need for closure were more likely to conform to the 

dominant group norms. Also, descriptive norms are more likely to exert influence on behaviors 

when uncertainty is high because individuals need to make a correct decision (Bell & Cox, 2015; 

Cialdini, 2001; Gelfand & Harrington, 2015; Raven & Rubin, 1976; Smith & Louis, 2010). 

Empirical studies supported the hypothesis (e.g., Kim et al., 2015; Smith et al., 2007). For 

example, Kim et al. (2015) found that the relationship between descriptive norms and intentions 

to follow the recommended behavior was stronger when the recommended behavior was more 

scientifically uncertain.   

The motivation basis of need for closure and perceived uncertainty that drives descriptive 

norm conformity is similar to the accuracy motivation defined in this study. Similar to accuracy 

motivation, individuals with a higher need for closure and perceived uncertainty are more likely 

to conform to descriptive norms because they want to make a definite and correct behavioral 

decision. In line with message matching (Teeny et al., 2021), messages that appeal to accuracy 

motivation by presenting that norm conformity behavior is correct will be more persuasive for 

individuals with a higher need for closure and perceived uncertainty. Therefore, this study tested 

the hypotheses: 

H10: Need for closure will moderate the effect of accuracy motivation appeal on attitude 

(H10a), perceived message effectiveness (H10b), and perceived message relevance (H10c). The 



 46 

      

 

 

positive effect of accuracy motivation appeal on attitude, perceived message effectiveness, and 

perceived message relevance will be stronger for individuals with a higher need for closure.  

H11: Perceived uncertainty of behavioral choice will moderate the effect of accuracy 

motivation appeal on attitude (H11a), perceived message effectiveness (H11b), and perceived 

message relevance (H11c). The positive effect of accuracy motivation appeal on attitude, 

perceived message effectiveness, and perceived message relevance will be stronger for 

individuals with higher perceived uncertainty of behavioral choice.  

Upward Social Comparison. This study also tested if matching identification motivation 

appeal with upward social comparison would enhance the persuasion effect. Upward social 

comparison is defined as the tendency to compare themselves to someone they perceive to be 

superior (Butzer & Kuiper, 2006). Conformity to norms of an aspirational group is a process of 

behavior change with upward orientation (Morris & Liu, 2015). Research suggests that upward 

social comparison may enhance the influence of norms on behaviors because it induces the 

motivation to affiliate with the superior social group (i.e., identification motivation). Upward 

social comparison triggers feelings of envy and admiration (van de Ven et al., 2011; van de Ven, 

2017). And both feelings led to motivations to affiliate with the upward group (van de Ven et al., 

2011) and to adopt the behaviors of the admired group (Schindler et al., 2013).  

Empirical studies showed that upward social comparison leads to behaviors consistent 

with the admired group norms. Maheno (2020) found that upward comparison with work norms 

was positively related to intentions to increase work input. Also, upward social comparison with 

others who were wealthier and had more possessions was related to stronger purchase intentions 

(Chan, 2008; Ogden & Venkat, 2001; Hu & Liu, 2020; Zheng et al., 2020). In the health context, 

Rheu et al. (2021) found that parents who engage in upward social comparison (i.e., see other 
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children with better eating and exercising practices on social media) perceived their children as 

more similar to the upward group and had higher intentions to engage in healthy parenting 

practices in the future. Upward social comparison with others who have better fitness 

performance was related to more favorable physical activity attitudes and more physical activity 

engagement (Kim, 2022). Similarly, for individuals who prefer upward social comparison, 

presenting that their friends had a higher average number of steps than themselves increased the 

individual’s average number of steps over time. These findings show that upward social 

comparison enhanced the conformity with the norms of a superior group. 

In this sense, individuals who are higher in upward social comparison are more likely to 

be motivated by identification motivation and see affiliation with the admired group as a more 

valuable outcome. Therefore, messages that appeal to identification motivation should be more 

persuasive for individuals who are high in upward social comparison.   

H12: Upward social comparison will moderate the effect of identification motivation 

appeal on attitude (H12a), perceived message effectiveness (H12b), and perceived message 

relevance (H12c). The positive effect of identification motivation appeal on attitude, perceived 

message effectiveness, and perceived message relevance will be stronger for individuals with 

higher upward comparison.  

Fear of Missing Out. This study also tested if matching relative benefit motivation 

appeal with fear of missing out would enhance the persuasion effect. Fear of missing out is “a 

pervasive apprehension that others might be having rewarding experiences from which one is 

absent” (Przybylski et al., 2013, p.1841). Fear of missing out is related to the tendency to stay 

continuously connected with others to see what others are doing because they do not want to 

miss out on rewarding experiences (Przybylski et al., 2013). A large portion of the research on 
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fear of missing out showed that fear of missing out was related to more social media and 

smartphone use and addiction and worse subjective well-being (e.g., Alt, 2015; Elhai et al., 2016; 

Fioravanti et al., 2021; Stead & Bibby, 2017). In the context of health behaviors, given the 

prevalence of college drinking, higher fear of missing out was associated with a larger quantity 

of alcohol consumption and experiencing more negative alcohol-related consequences among 

college students (Riordan et al., 2015; 2021). In the context of marketing, studies found that fear 

of missing out was positively related to herd consumption behaviors (i.e., following others’ 

behaviors when buying a product; Kang et al., 2020), intentions to watch sports event that is 

popular among others (i.e., Kim et al., 2020), and bandwagon consumption of medical products 

during the COVID-19 pandemic (Zhang et al., 2021). These findings showed that individuals 

with higher fear of missing out are more likely to follow the behaviors that are prevalent in the 

population (i.e., descriptive norms).  

Furthermore, marketing researchers proposed appealing to fear of missing out in 

persuasion messages: fear of missing out-ladened appeal (i.e., mention the prevalence of a 

behavior and emphasize that one will miss out on the opportunity if they do not follow others’ 

behaviors) will increase purchasing behaviors (Good & Hyman, 2020; Hodkinson, 2019). 

Empirical studies showed that fear of missing out-ladened appeals increased purchase intentions 

through emotional reactions such as anticipated regret and envy (Good & Hyman, 2020; Good & 

Hyman, 2021; Munawar et al., 2021). 

In general, the literature on fear of missing out suggests that individuals with high fear of 

missing out are more sensitive to missing out on the benefits that most others obtain from a 

behavior. Therefore, they tend to follow what most others do to prevent the loss. Thus, people 

who are higher in fear of missing out will be more likely to be persuaded by relative benefit 
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motivation appeal messages that present the potential of losing the benefits that most others 

obtain. 

H13: Fear of missing out will moderate the effect of relative benefit motivation appeal on 

attitude (H13a), perceived message effectiveness (H13b), and perceived message relevance 

(H13c). The positive effect of relative benefit motivation appeal on attitude, perceived message 

effectiveness, and perceived message relevance will be stronger for individuals with higher fear 

of missing out.  

Need for Approval. The study examined if matching social award motivation appeal 

with need for approval would enhance the persuasion effect. Need for approval refers to the 

desire to obtain approval from others (Cramer, 2014). Though not directly tested, studies implied 

that individuals with a higher need for approval were more likely to follow what is generally 

approved by others. Studies found that individuals with a high need for approval were more 

likely to engage in helping behaviors when there was the presence of others (Denis et al., 2020; 

Satow, 1975), when situational cues implied the presence of others (van Rompay et al., 2009), 

and when social award was expected (Deutsch & Lamberti, 1986). In addition, Rudolph and 

Bohn (2013) found that need for approval was positively associated with engaging in prosocial 

behaviors and behaviors that peers accepted.  

Because social award motivation appeal messages present that norm conformity brings 

about social awards such as compliments and respect, individuals with a higher need for 

approval will find social award argument more appealing, more relevant to their needs, and will 

be more likely to be persuaded by the argument.  

H14: Need for approval will moderate the effect of social award motivation appeal on 

attitude (H14a), perceived message effectiveness (H14b), and perceived message relevance 
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(H14c). The positive effect of social award motivation appeal on attitude, perceived message 

effectiveness, and perceived message relevance will be stronger for individuals with a higher 

need for approval.  

Fear of Negative Evaluation. The study also examined if matching social punishment 

motivation appeal with fear of negative evaluation would enhance the persuasion effect. Fear of 

negative evaluation is defined as the degree to which people are fearful of the possibility of being 

evaluated negatively (Leary, 1983). For individuals with higher fear of negative evaluation, 

injunctive norms had a greater influence on intentions of drinking alcohol (Schroeder & Prentice, 

1998), exercising (Latinmer & Martin Ginis, 2008), and consuming fast food (Dunn et al., 2011). 

Injunctive norms also had a greater influence on intentions of alcohol and tobacco use among 

females high in social anxiety, a construct that includes fear of negative evaluation and social 

avoidance/distress (Zehe et al., 2013). Also, given that drinking alcohol was generally approved 

among college students (a high injunctive norm), Corcoran and Segrist (1993) found that fear of 

negative evaluation predicted choosing an alcoholic beverage (vs. a nonalcoholic one) when 

individuals believed that others would be aware of their choice.  

Because negative social evaluation is an outcome that is more unpleasant for individuals 

with higher fear of negative evaluation, social punishment motivation appeal messages 

presenting that norm nonconformity will lead to negative social evaluation should be more 

persuasive for people with higher fear of negative evaluation.  

H15: Fear of negative evaluation will moderate the effect of social punishment motivation appeal 

on attitude (H15a), perceived message effectiveness (H15b), and perceived message relevance 

(H15c). The positive effect of social punishment motivation appeal on attitude, perceived 



 51 

      

 

 

message effectiveness, and perceived message relevance will be stronger for individuals with 

higher fear of negative evaluation.  
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Chapter 5 Pilot Study 1: Developing and Validating a Norm Conformity Motivation 

Instrument 

 Pilot study 1 developed and assessed the validity and reliability of a norm conformity 

motivation instrument. The pilot study evaluated the reliability and three types of validity: Face 

validity refers to the degree to which the instrument on its face is relevant to the construct that it 

intends to measure and less so to other constructs; content validity refers to the degree to which 

the instrument covers the full meaning of the construct that it intends to measure; and construct 

validity includes convergent validity (i.e., the extent to which indicators of the same construct 

have high correlation) and discriminant validity (i.e., the extent to which two different constructs 

have low correlation; Allen, 2017).  

Method 

 The researcher of this study developed five items for each motivation based on the 

conceptualization of norm conformity motivations and relevant items used in previous literature 

(Pool & Schwegler, 2007). The initial draft was submitted to the procedures described below to 

evaluate its validity. 

Face Validity 

Procedures. Participants read definitions and examples of each norm conformity 

motivation. They then examined the items developed for each motivation and evaluated if the 

items matched the corresponding motivation on a scale from 0% = not matching at all to 100% = 

a perfect match (Wang et al., 2012). After that, they wrote down suggestions for improving the 

writing clarity and relevance of the items to the corresponding motivations (Zickar, 2020). 

Participants. To be eligible, participants must have been at least 18 years old and did not 

participate in any other studies of the dissertation project. Twenty participants from MTurk 
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completed the survey and received 2 dollars compensation. The sample size was larger than the 

sample size obtained in similar studies, for example, N = 7 in Ledbetter (2009). Two of the 

participants did not pass the attention check question. The final sample size was 18. The average 

age was 40.61 (SD = 12.42). In the sample, 94.4% were fully vaccinated against COVID-19, and 

66.7% had got a booster shot. Table 1 shows other sample demographics. 

 

Table 1 

Demographics of Participants in Pilot Study 2 Face Validity Evaluation 

 N Percentage 

Gender   

  Women 11 61.1 

  Men 7 38.9 

Race   

  White 8 44.4 

  Asian 8 44.4 

  American Indian or Alaska American 2 11.1 

Income   

  Under $49,999 11 61.1 

  $50,000 to $100,000 7 38.9 

Marital Status   

  Married 15 83.3 

  Widowed 1 5.6 

  Never married 1 5.6 

  Separated 1 5.6 

Education   

  College graduate 15 83.3 

  Postgraduate 3 16.7 

   

Content Validity 

Procedure. Content validity is often evaluated by consulting experts and conducting a 

thorough review of the literature to cover all properties and meanings of the concept (Allen, 

2017). This study followed the procedure suggested by Almanasreh et al. (2019) to evaluate 

content validity. In this step, five expert judges who were PhD in communication were consulted 



 54 

      

 

 

to assess content validity of the instrument. They rated each item on two statements using a scale 

ranged 1 (not at all) to 5 (extremely). The two items were “This item is relevant with [the name 

of the norm conformity motivation]” and “This item is representative of [the name of the norm 

conformity motivation]” (Almanasreh et al., 2019). The average score of the two item ratings 

was used as the indicator of item relevance/representativeness. Items with an average score 

higher than 3 are considered content valid (Almanasreh et al., 2019). The third item was related 

to the clarity of the item (i.e., “The meaning of the item is clear”). In addition, the expert judges 

provided suggestions on revising, deleting, or adding items. The items were revised based on the 

suggestions of the expert judges. The revised items were then used in the survey for construct 

validity evaluation. 

Construct Validity and Reliability 

Participants and Procedure. The number of participants was determined based on the 

number of items submitted to Confirmatory Factor Analysis (CFA, Nunnally & Bernstein, 1967). 

A widely accepted N:p ratio (i.e., the ratio of sample size to the number of measured indicators) 

is 10 cases per indicator (Nunnally & Bernstein, 1967, as cited in Kyriazos, 2018). The model 

included 23 measured items with 3–6 items for each motivation. The required sample size was 

23*10 = 230. To be eligible, participants must be at least 18 years old and did not participate in 

any other studies of the dissertation project. A total of 269 participants from MTurk completed 

the survey and received 1.5 dollars compensation. The average age was 39.41 (SD = 11.86). In 

the sample, 84.4% were fully vaccinated against COVID-19, and 52.4% had got a booster shot. 

In the sample, 44.6% identified as women, 59.9% were White, and 69.5% were married. Table 2 

shows other detailed sample demographics. After obtaining consent, participants answered a 

survey including the revised measurement of norm conformity motivations and demographics. 
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Table 2 

Demographics of Participants in Pilot Study 2 Construct Validity Evaluation 

 N Percentage 

Gender   

  Women 120 44.6 

  Men 148 55.0 

  Nonbinary 1 1.9 

Race   

  White 161 59.9 

  Black or African American 10 3.7 

  Asian 79 29.4 

  American Indian or Alaska American 5 1.9 

  Hispanic or Latinx 6 2.2 

  Multiple 8 3.0 

Income   

  Under $49,999 162 60.2 

  $50,000 to $100,000 93 34.6 

  Above $100,000 14 5.2 

Marital Status   

  Married 187 69.5 

  Widowed 2 0.7 

  Never married 58 21.6 

  Separated 4 1.5 

  Divorced 18 6.7 

Education   

  Less than 8 years 1 0.4 

  8 through 11 years 9 3.3 

  12 years or completed high school 18 6.7 

  Post high school training other than college 6 2.2 

  Some college 42 15.6 

  College graduate 159 59.1 

  Postgraduate 34 12.6 

 

Result 

Face Validity 
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The results (Table 3) shows that the items received an average score between 74.7% and 

84.5% on a scale from 0% (not matching at all) to 100% (a perfect match of the question). Items 

with a matching score lower than 80% were revised (Wang et al., 2012).  

 

Table 3 

Item Face Validity 

Items 
Item Match Score  

M (SD) in % 

Accuracy Motivation  

  Item 1: I will follow what most other people do because it is 

likely to be correct to do so if most people do it. 
79.89(13.67) 

  Item 2: I will follow what most other people do because it is 

likely to be beneficial to do so if most people do it. 
75.28(16.13) 

  Item 3: I will follow what most other people do because it is 

likely to be a wise choice if most people do it. 
77.22(13.30) 

  Item 4: I will follow what most other people do because it is 

unlikely to be a bad thing if most people do it. 
74.67(15.28) 

  Item 5: I will follow what most other people do because I want 

to make a correct decision on it. 
76.17(14.96) 

Relative Benefit Motivation    

  Item 1: I will follow what most other people do because most 

people get benefits from doing so. 
82.00(12.47) 

  Item 2: I will follow what most other people do because I do 

not want to miss the benefits that most people get. 
82.41(14.21) 

  Item 3: I will follow what most other people do because I do 

not want to be the one who is denied the benefit that 

most people get. 

84.53(12.17) 

  Item 4: I will follow what most other people do because I want 

to get the benefits that most people get. 
80.67(16.48) 

  Item 5: I will follow what most other people do because I will 

lose the benefit that most others get if I do not do so. 
74.22(17.36) 

Identification Motivation  

  Item 1: I will follow the choice of people who I admire because 

I want to be among them. 
80.33(16.74) 

  Item 2: I will follow the choice of people I admire because I 

feel good to be among the ones I admire. 
79.56(12.78) 

  Item 3: I will follow the choice of people I admire because it 

will make me feel that I am a member of those I 

admire. 

80.39(12.18) 



 57 

      

 

 

  Item 4: I will follow the choice of people who I admire because 

it will make me feel good about myself. 
79.39(11.24) 

  Item 5: I will follow the choice of people I admire because I 

want to be like those I admire. 
84.39(12.26) 

Social Award Motivation  

  Item 1: I will do what most others expect me to do because I 

want to make a good impression on others. 
79.11(11.55) 

  Item 2: I will do what most others expect me to do because I 

want others to think of me positively. 
76.50(17.00) 

  Item 3: I will do what most others expect me to do because I 

want to get compliments from others. 
80.06(13.03) 

  Item 4: I will do what most others expect me to do because I 

want to be liked. 
80.78(10.35) 

  Item 5: I will do what most others expect me to do because I 

want to get along with others. 
82.50(13.32) 

Social Punishment Motivation  

  Item 1: I will do what most others expect me to do because I 

am afraid of being disliked by others. 
82.28(15.12) 

  Item 2: I will do what most others expect me to do because I do 

not want to be disapproved by others. 
83.50(12.49) 

  Item 3: I will do what most others expect me to do because I 

am worried about making an unfavorable impression on 

others. 

81.76(13.20) 

  Item 4: I will do what most others expect me to do because I 

am concerned with being judged by others. 
79.17(16.69) 

  Item 5: I will do what most others expect me to do because I 

feel uncomfortable if people think about me negatively. 
83.72(14.34) 

 

Content Validity 

The content validity index was calculated based on Almanasreh et al. (2019) and Polit 

and Beck (2006). Scale content validity index (S-CVI) indicates the content validity of an overall 

instrument (Polit & Beck, 2006). S-CVI was calculated for each motivation dimension and the 

whole instrument. An S-CVI of .80 or higher is acceptable (Polit & Beck, 2006). The result (see 

Table 4) showed that each motivation dimension and the whole instrument had good content 

validity.  

Item content validity index (I-CVI) indicates the content validity index of a single item 

(Almanasreh et al., 2019; Polit & Beck, 2006). An item has an appropriate level of content 
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validity if the I-CVI is higher than .79; an item needs revision if the I-CVI is between .70 and .79; 

an item should be dropped if the I-CVI is less than 0.70 (Zamanzadeh et al., 2015). The result 

(see Table 4) showed that accuracy motivation items 2 and 4, identification item 4, and social 

award motivation item 5 should be dropped. Other items had an appropriate level of content 

validity. 

The remaining items were revised based on suggestions from the expert judges. In 

addition, expert judges suggested two additional items, one for social award motivation and the 

other for social punishment motivation. The two items were added to the instrument and tested in 

the next stage of evaluating construct validity.   
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Table 4 

Expert Judge Ratings on Content Validity 

 Expert 1 Expert 2 Expert 3 Expert 4 Expert 5 Number of agreements I-CVI1 

Accuracy Motivation        

  Item 1 5 3.5 4.5 5 4 5 1 

  Item 2 4.75 1 2 5 4 3 .6 

  Item 3 5 3 4 5 4.5 4 .8 

  Item 4 5 1 2 5 4 3 .6 

  Item 5 5 5 5 5 5 5 1 

      Dimension S-CVI2 = .80 

Relative Benefit Motivation          

  Item 1 5 5 5 5 5 5 1 

  Item 2 5 5 5 5 5 5 1 

  Item 3 5 3 3.5 5 5 4 .8 

  Item 4 5 5 5 5 5 5 1 

  Item 5 5 3 4 5 5 4 .8 

      Dimension S-CVI2 = .92 

Identification Motivation        

  Item 1 4 5 5 5 5 5 1 

  Item 2 4 5 5 5 5 5 1 

  Item 3 4 5 5 5 5 5 1 

  Item 4 5 2.5 2 4 5 3 .6 

  Item 5 5 5 5 5 5 5 1 

      Dimension S-CVI2 = .92 

Social Award Motivation        

  Item 1 5 5 5 5 5 5 1 

  Item 2 5 5 5 5 5 5 1 

  Item 3 5 5 5 5 5 5 1 

  Item 4 5 4 5 5 5 5 1 

  Item 5 5 2.5 2 5 5 3 .6 

      Dimension S-CVI2 = .92 
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Social Punishment Motivation        

  Item 1 5 5 5 5 5 5 1 

  Item 2 5 5 5 5 5 5 1 

  Item 3 5 3.5 5 5 5 5 1 

  Item 4 5 3.5 3.5 4 5 5 1 

  Item 5 5 5 4 5 5 5 1 

      Dimension S-CVI2 = 1.00 

Note. I-CVI = Number of experts rating the item higher than 3/total number of experts, S-CVI = Sum of the I-CVIs/total number of 

items. 
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Construct Validity 

Because maximum likelihood (ML) estimation method commonly used in CFA is based 

on the assumption of multivariate normality of the observed variables, assumptions were 

checked before fitting the model. Univariate skewness and kurtosis values should be less than 

|2.0| and |7.0| (Bandalos & Finney, 2019). As shown in Table 5, the univariate normality 

assumption was met. To check multivariate normality, a Shapiro-Wilk Test was performed using 

the mvnormtest package in R. The result showed that the multivariate normality assumption was 

not met (W = 0.85, p < .001). Therefore, the robust Maximum Likelihood (MLM) estimation 

method was used (Brown, 2015). 

Z-score was used to identify univariate outliers. Based on the threshold of ±3 standard 

deviation from the mean (Bandalos & Finney, 2019), 11 univariate outliers were identified. 

Mahalanobis’s Distance was used to identify multivariate outliers (Bandalos & Finney, 2019). A 

chi-square value at p = .01 should be the cut-off for reliable outlier detection (Leys et al., 2018). 

A total of 23 multivariate outliers were identified. Model estimates should be obtained for data 

with and without outliers; if results are similar, the outliers should not be deleted (Bandalos & 

Finney, 2019).  

 

Table 5 

Distribution of Item Scores 

 Skewness Kurtosis z-score range 

Accuracy Motivation    

  Item 1 -1.10 4.02 [-3.29, 1.36] 

  Item 3 -0.81 3.52 [-3.06, 1.40] 

  Item 5 -0.86 3.69 [-3.16, 1.32] 

Relative Benefit Motivation      

  Item 1 -0.91 3.88 [-3.29, 1.48] 

  Item 2 -0.66 2.80 [-2.86, 1.50] 
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  Item 3 -0.82 3.58 [-3.04, 1.44] 

  Item 4 -0.84 3.44 [-3.20, 1.49] 

  Item 5 -0.49 2.49 [-2.41, 1.59] 

Identification Motivation    

  Item 1 -0.46 2.18 [-2.02, 1.53] 

  Item 2 -0.59 2.74 [-2.40, 1.46] 

  Item 3 -0.45 2.24 [-2.03, 1.43] 

  Item 5 -0.62 2.33 [-2.15, 1.44] 

Social Award Motivation    

  Item 1 -0.74 3.02 [-2.66, 1.50] 

  Item 2 -0.77 3.13 [-2.77, 1.34] 

  Item 3 -0.03 1.95 [-1.88, 1.62] 

  Item 4 -0.51 2.37 [-2.34, 1.43] 

  Item 6 -0.73 3.04 [-2.65, 1.35] 

Social Punishment Motivation    

  Item 1 -0.15 1.93 [-1.79, 1.55] 

  Item 2 -0.35 2.12 [-2.11, 1.48] 

  Item 3 -0.51 2.40 [-2.19, 1.46] 

  Item 4 -0.52 2.28 [-2.10, 1.33] 

  Item 5 -0.42 2.19 [-2.06, 1.42] 

  Item 6 -0.37 2.07 [-1.98, 1.47] 

Shapiro -Wilk Test W = 0.85 p<0.001  

 

A CFA model (Figure 4) was fitted using the lavaan package in R. In the model, each 

motivation was considered an independent scale. In other words, the motivations were not 

considered first-order factors that collectively reflect a second-order factor of norm conformity 

motivation. Unless there is second-order unidimensionality, different dimensions should be 

associated with empirically distinct constructs (Levine, 2005). A second-order construct was 

often proposed when the first-order constructs are components of an overarching second-order 

construct (Levine, 2005). For example, opportunities to disclose concerns, physician’s empathy, 

confidence in physician’s abilities, and general satisfaction were first-order constructs loaded on 

the second-order construct—patient satisfaction with physician communication (Grayson-Sneed 

et al., 2016). In the case of norm conformity motivations, there is no second-order descriptive 

norm conformity motivation nor injunctive norm conformity motivation because the dimensions 
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are parallel and distinct norm conformity motivations. The different norm conformity 

motivations cannot be summed up to reflect the extent of one’s overall norm conformity 

motivation. Therefore, the CFA model did not include a second-order factor structure. The CFA 

model had a good model fit (see Table 6) based on the cut-off suggested by Bandalos and Finney 

(2019). The model fit and factor loadings were similar between the full dataset and the dataset 

without outliers (see Table 6 and Table 7). All unstandardized path coefficients were significant 

at p < .001. 

 

Figure 4 

CFA Model 
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Table 6 

CFA Model Fit for Full Dataset (N = 269) and Non-outlier Dataset (N = 240) 

Model Fit Indices Full Dataset Non-outlier Dataset 

  Chi-square (df) 250.138(220)*** 400.251(220)*** 

  CFI .957 .942 

  SRMR .057 .060 

Accuracy Motivation

Relative Benefit Motivation

Social Award Motivation

Identification Motivation

Social Punishment Motivation

Item 1

Item 3

Item 5

Item 2

Item 3

Item 4

Item 1

Item 5

Item 1

Item 2

Item 3

Item 2

Item 3

Item 4

Item 1

Item 6

Item 2

Item 3

Item 4

Item 1

Item 5

Item 6

Item 5
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  RMSEA [90% CI] .047[.039, .055] .058[.050, .067] 

Note. ***p < .001. CFI = Comparative Fit Index, SRMR = Standardized Root Mean Square 

Residual, RMSEA = Root Mean Square Error of Approximation  
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Table 7 

Unstandardized and Standardized Factor Loadings for Full Dataset (N = 269) and Non-outlier Dataset (N = 240) 

 Full Dataset Non-outlier Dataset 

 Unstandardized (SE) Standardized Unstandardized (SE) Standardized 

Accuracy Motivation     

  Item 1: If I follow what most other people do in a 

given situation, it is because I think the choice 

of most people is likely to be correct. 

1.00(–) .77 1.00(–) .75 

  Item 3: If I follow what most other people do in a 

given situation, it is because I think the choice 

of most people is likely to be wise. 

1.09(0.10) .80 1.08(0.11) .79 

  Item 5: If I follow what most other people do in a 

given situation, it is because I want to make a 

correct decision. 

0.88(0.09) .65 0.82(0.11) .58 

     

Relative Benefit Motivation       

  Item 1: If I follow what most other people do in a 

given situation, it is because I think people 

benefit from engaging in the behavior. 

1.00(–) .61 1.00(–) .57 

  Item 2: If I follow what most other people do in a 

given situation, it is because I do not want to 

miss out on the benefits that most people get 

by engaging in the behavior. 

1.34(0.17) .74 1.53(0.19) .76 

  Item 3: If I follow what most other people do in a 

given situation, it is because I do not want to 

be denied the benefit that most people get by 

engaging in the behavior. 

1.36(0.17) .78 1.43(0.17) .79 

  Item 4: If I follow what most other people do in a 

given situation, it is because I want to get the 

benefits that most people get by engaging in 

the behavior. 

1.25(0.15) .75 1.33(0.15) .74 
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  Item 5: If I follow what most other people do in a 

given situation, it is because I fear losing the 

benefit that most others get if I do not follow 

their choice. 

1.27(0.20) .65 1.49(0.22) .68 

     

Identification Motivation     

  Item 1: If I follow what most people who I admire do 

in a given situation, it is because I want to be 

like them. 

1.00(–) .81 1.00(–) .80 

  Item 2: If I follow what most people who I admire do 

in a given situation, it is because I feel good to 

be one of them. 

0.96(0.05) .84 0.94(0.06) .82 

  Item 3: If I follow what most people who I admire do 

in a given situation, it is because it makes me 

feel that I become more like a person I admire. 

1.04(0.06) .82 1.04(0.07) .80 

  Item 5: If I follow what most people who I admire do 

in a given situation, it is because I want to be 

like the ones that I admire. 

1.09(0.06) .89 1.14(0.06) .92 

     

Social Award Motivation     

  Item 1: If I do what most others think I should do or 

expect me to do in a given situation, it is 

because I want to make a good impression on 

others. 

1.00(–) .82 1.00(–) .81 

  Item 2: If I do what most others think I should do or 

expect me to do in a given situation, it is 

because I want others to think of me 

positively. 

1.04(0.05) .85 1.03(0.05) .82 

  Item 3: If I do what most others think I should do or 

expect me to do in a given situation, it is 

because I want others to compliment me. 

1.06(0.07) .73 1.07(0.08) .71 
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  Item 4: If I do what most others think I should do or 

expect me to do in a given situation, it is 

because I want to be liked. 

1.15(0.07) .86 1.20(0.07) .87 

  Item 6: If I do what most others think I should do or 

expect me to do in a given situation, it is 

because I want to fit in with others. 

1.00(0.07) .79 1.07(0.07) .82 

     

Social Punishment Motivation     

  Item 1: If I do what most others think I should do or 

expect me to do in a given situation, it is 

because I am afraid of being disliked. 

1.00(–) .82 1.00(–) .84 

  Item 2: If I do what most others think I should do or 

expect me to do in a given situation, it is 

because I do not want them to disapprove of 

me. 

0.93(0.04) .82 0.89(0.05) .82 

  Item 3: If I do what most others think I should do or 

expect me to do in a given situation, it is 

because I am worried about making a bad 

impression on others. 

0.97(0.05) .87 0.95(0.05) .88 

  Item 4: If I do what most others think I should do or 

expect me to do in a given situation, it is 

because I am concerned with being judged 

negatively by others. 

1.06(0.04) .89 1.03(0.04) .89 

  Item 5: If I do what most others think I should do or 

expect me to do in a given situation, it is 

because I feel uncomfortable when people 

think about me negatively. 

0.94(0.05) .80 0.90(0.05) .80 

  Item 6: If I do what most others think I should do or 

expect me to do, it is because I am concerned 

with being excluded by others. 

0.99(0.04) .84 0.94(0.05) .84 
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In addition to factor loadings and model fit indices, Bandalos and Finney (2019) 

suggested reporting the correlation among factors, the correlation between a factor and its 

observed indicators, and the communality of each item. To make a meaningful interpretation of 

the factors, there should be a strong relationship between a factor and its indicators; for each 

factor, a majority of the indicators should have a communality larger than .5 (Bandalos & 

Finney, 2019). The results (Table 8) showed that the communalities of most indicators were 

larger than .5.  

 

Table 8 

Item-Factor Correlation 

 ACC BEN IDEN AWA PUN Communality 

ACC Item 1 .74 .47 .27 .34 .24 .54 

ACC Item 3 .87 .40 .26 .31 .22 .76 

ACC Item 5 .61 .50 .32 .31 .28 .37 

BEN Item 1 .53 .58 .22 .35 .22 .34 

BEN Item 2 .49 .74 .32 .40 .39 .55 

BEN Item 3 .44 .78 .37 .49 .43 .62 

BEN Item 4 .44 .77 .32 .42 .31 .60 

BEN Item 5 .27 .63 .45 .49 .52 .39 

IDEN Item 1 .26 .34 .82 .60 .57 .66 

IDEN Item 2 .37 .44 .83 .70 .63 .69 

IDEN Item 3 .39 .47 .80 .66 .59 .65 

IDEN Item 5 .28 .36 .91 .65 .62 .83 

AWA Item 1 .38 .45 .63 .82 .69 .68 

AWA Item 2 .41 .51 .62 .86 .68 .74 

AWA Item 3 .32 .53 .63 .70 .68 .48 

AWA Item 4 .36 .50 .67 .87 .72 .76 

AWA Item 6 .30 .47 .59 .78 .68 .61 

PUN Item 1 .23 .38 .62 .67 .82 .68 

PUN Item 2 .27 .43 .57 .72 .82 .68 

PUN Item 3 .26 .47 .58 .72 .87 .75 

PUN Item 4 .34 .51 .62 .76 .89 .79 

PUN Item 5 .31 .45 .56 .69 .80 .65 

PUN Item 6 .26 .46 .68 .74 .83 .69 
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Note. ACC = Accuracy Motivation, BEN = Relative benefit motivation, IDEN = Identification 

motivation, AWA = Social award motivation, PUN = Social punishment motivation. 

 

Table 9 

Coefficient H, Average Variance Extracted, and Correlations Between Factors. 

 Coefficient H AVE ACC BEN IDEN AWA PUN 

ACC .80 .55 -     

BEN .84 .51 .62 -    

IDEN .91 .71 .39 .48 -   

AWA .91 .66 .44 .61 .78 -  

PUN .94 .72 .33 .53 .72 .86 - 

Note. AVE = Average Variance Extracted, ACC = Accuracy Motivation, BEN = Relative benefit 

motivation, IDEN = Identification motivation, AWA = Social award motivation, PUN = Social 

punishment motivation. 

 

Convergent and discriminant validity was evaluated using average variance extracted 

(AVE; Fornell & Larcker, 1981) and correlations between factors (Kline, 2011). AVE shows the 

amount of variance in observed indicators captured by the factor in relation to the amount of 

variance due to measurement error; an AVE value larger than .5 represents adequate convergent 

validity (Fornell & Larcker, 1981). Table 9 shows that the AVEs ranged from .51 to .72, 

indicating that the measurement has adequate convergent validity. Discriminant validity is 

evidenced when the correlations between factors are smaller than .90 (Kline, 2011). As shown in 

Table 9, the correlation between factors ranged from .33 to .86. This indicates that the 

measurement had adequate discriminant validity.  

Reliability 
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The internal consistency of the measurement was assessed by calculating Coefficient H 

(Hancock & Mueller, 2001). Coefficient H was used as the estimate of reliability instead of 

Cronbach’s α because Cronbach’s  assumes tau equivalence (i.e., equal factor loadings of all 

items) which is not met given the factor loading result (Hayes & Coutts, 2020). Scales with a 

Coefficient H larger than .7 should be considered high reliability (Hancock & Mueller, 2001). 

All the five motivation scales had a Coefficient H larger than .7 (Table 9), showing that the 

scales had good reliability.  
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Chapter 6 Pilot Study 2: Constructing Motivation Appeal Messages and Checking 

Manipulations 

 Pilot study 2 constructed messages that appeal to norm conformity motivations, checked 

if the messages appeal to the motivations intended to be appealed to, and gathered feedback on 

improving message comprehensibility.  

Method 

Message Construction 

In pilot study 2 there were eight message conditions (Figure 5), including five descriptive 

norm conditions (one message presenting only descriptive norms and four messages presenting 

descriptive norms and appealing to one of the descriptive norm conformity motivations) and 

three injunctive norm conditions (one message presenting only injunctive norms and two 

messages presenting injunctive norms and appealing to one of the injunctive norm conformity 

motivations). Based on the conceptualization of the relative benefit motivation, the relative 

benefit appeal message can be framed in either a gain frame or a loss frame. Therefore, there 

were two message conditions (i.e., gain frame and loss frame) for relative benefit motivation 

appeal. The norm-based message (i.e., messages presenting only descriptive norms or injunctive 

norms) conditions were control conditions. The norm-based messages with motivation appeal 

conditions were treatment conditions.  

 

Figure 5 

Message Stimulus in Each Experiment Condition 
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The message stimuli were designed as Facebook posts published by Immunization Action 

Coalition (IAC). IAC aims to increase immunization and prevent diseases by providing 

educational materials about vaccine-preventable diseases and vaccines to the public and health 

professionals through their websites (https://vaccineinformation.org/) and Facebook posts 

(Immunization Action Coalition, n.d.). IAC was chosen as the source of the message stimuli in 

this study for two reasons. First, based on the organization's aim, it is reasonable for IAC to post 

Facebook messages encouraging the public to get COVID-19 booster shots. Second, public trust 

toward federal health organizations such as the Centers for Disease Control decreased during the 

pandemic (Pollard & Davis, n.d.). Using non-government and non-profit organizations such as 

IAC as the source may reduce the influence of source credibility on experiment results. 

However, it should also be acknowledged that message recipients may not trust a source that 

they are not familiar with. 

Descriptive Norm

None

Accuracy Motivation Appeal

Relative Benefit Motivation Appeal – Gain Frame

Relative Benefit Motivation Appeal – Loss Frame

Identification Motivation Appeal

Descriptive Norm Only Condition

Accuracy Condition

Relative Benefit (Gain) Condition

Relative Benefit (Loss) Condition

Identification Condition

Norm Component Motivation Appeal Component Experiment Condition

Injunctive Norm

None

Social Award Motivation Appeal

Social Punishment Motivation Appeal

Injunctive Norm Only Condition

Social Award Condition

Social Punishment Condition
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Two message options were developed for each message condition based on the 

conceptualization of social norms and norm conformity motivations (see Appendix A for all 16 

message options). One of the two message options was selected to be used in the main study 

based on manipulation check results. To make sure that the messages presented accurate vaccine 

information and looked like real-world Facebook posts by health organizations, the message 

language was adopted and modified from reports published by health research institutes (Hamei 

et al., 2021) and websites and social media posts published by government health organizations 

(Baltimore City Health Department, 2021; CDC, 2021a; Immunization Action Coalition, 2019; 

Pennsylvania Department of Health, 2021; U.S. Food and Drug Administration, 2021a; 

Washington County Government - Maryland, 2021). For some motivation appeals, no existing 

health organization Facebook posts were found using language that was relevant to the 

motivation appeals. In these cases, the researcher of this study wrote the motivation appeal 

messages based on the conceptualization of the norm conformity motivations.  

The messages were then evaluated and edited by four communication experts from 

academia and government health organizations. All the communication experts were native 

English speakers. The communication experts provided feedback on 1) if the messages appealed 

to the corresponding norm conformity motivation, 2) if there were any awkward, confusing, or 

incorrect expressions, and 3) if any edits were needed to make the messages look more like real-

world Facebook posts by health organizations.  

To rule out the influence of message length on persuasion outcomes. The number of 

words was carefully controlled during message design. The lengths of descriptive norm 

messages ranged from 49 to 54 words. The lengths of injunctive norm messages ranged from 81 

to 85 words.  
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To increase the generalizability of message design, three different pictures (see Figure 6–

8) were used in the Facebook posts. Participants randomly saw one of the three pictures along 

with the text. When choosing the pictures, two criteria were taken into consideration. First, to 

match the message content, the pictures should show the vaccination behaviors or the protection 

effect of vaccination. Second, the pictures should not too explicitly show vaccine injection so 

that they did not induce negative feelings about vaccination. Therefore, the three selected 

pictures implicitly showed vaccination behaviors with bandages on arms and showed the 

protection effect of vaccination with a shield. In Appendix A, one of the three pictures was used 

as an example to illustrate the 16 messages. 

 

Figure 6 

Picture 1 Used in Message Stimuli 

 

 

Figure 7 

Picture 2 Used in Message Stimuli 
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Figure 8 

Picture 3 Used in Message Stimuli 

 

 

Manipulation Check 

Procedure. First, participants read definitions and examples of each norm conformity 

motivation. After that, participants were randomly assigned to read the 16 messages and rated 

each message on how well it appealed to each norm conformity motivation on a scale from 1 

(not appeal to the motivation at all) to 10 (appeal to the motivation very well). Next, participants 

rated message comprehensibility. Perceived comprehensibility was measured with five 7-point 
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semantic differential items (e.g., easy and hard, effortless and demanding) based on Carpenter 

and Boster (2013). Participants were also asked to give suggestions on improving message 

comprehensibility and the messages’ relevance to the corresponding motivation. Appendix B 

shows the survey questions.  

Participants. The messages were empirically tested by administering a survey on 

MTurk. Assuming an effect size Cohen’s d of .76 (based on Jiang & Dodoo, 2021), α of .05, and 

power of .8, the required sample size for each paired-sample t-test is 12 based on the power 

analysis using G Power. Because the stimuli messages were about social norms of COVID-19 

booster shot in the United States, only U.S. residents were eligible for participation. A total of 47 

participants completed the survey and received 2.5 dollars compensation. Ten of them were 

excluded because they were not U.S. residents. The final sample size was 37, which met the 

sample size required for an appropriate power. The average age was 37.3 (SD = 10.46). Within 

the sample, 94.6% were fully vaccinated against COVID-19, 59.5% had obtained a booster shot, 

43.2% were women, 94.6% were White, and 91.9% were married. Table 10 shows detailed 

demographic characteristics of the sample. 

 

Table 10 

Demographics of Participants in Pilot Study 2 

 N Percentage 

Gender   

  Women 16 43.2 

  Men 21 56.8 

Race   

  White 35 94.6 

  Black or African American 1 2.7 

  Hispanic or Latino 1 2.7 

Income   

  Under $49,999 19 51.4 
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  $50,000 to $100,000 17 45.9 

  Above $100,000 1 2.7 

Marital Status   

  Married 34 91.9 

  Divorced 1 2.7 

  Never married 1 2.7 

Education   

  8–11 years 1 2.7 

  12 years or complete high school 3 8.1 

  Some college 7 18.9 

  College graduate 16 43.2 

  Postgraduate 10 27.0 

 

Analysis. Paired-sample t-tests were conducted to examine whether a message was more 

appealing to the corresponding motivation than the control message. For example, if the paired-

sample t-test showed that the accuracy motivation message received a higher score on the 

question “How well does the message you just read appeal to accuracy motivation? (1 = not 

appeal to the motivation at all to 10 = appeals to the motivation very well)” than descriptive 

norm only messages, then the message passed manipulation check.  

Result 

Motivational Appeal Manipulation 

Table 11–16 show the results of manipulation check. Descriptive norm only option 2 had 

a significantly lower score than accuracy message option 1 on the question asking how well the 

messages appeal to accuracy motivation (t36 = -2.73, p = .010). Descriptive norm only option 2 

had a significantly lower score than relative benefit (gain) message option 1 and marginally 

significantly lower score than relative benefit (loss) message option 2 on the question asking 

about how well the messages appealed to relative benefit motivation (t36 = -2.21, p = .034; t36 = -

1.95, p = .059). In addition, descriptive norm only option 2 had a marginally significantly lower 

score than identification message option 2 on the question asking how well the messages 
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appealed to identification motivation (t36 = -1.78, p = .085). Other comparisons between 

descriptive norm only messages and motivation appeal messages were not significant.  

Injunctive norm only option 1 had a significantly lower score than social award message 

option 1 (t36 = -2.05, p = .048) and marginally significantly lower score than social award 

message option 2 (t36 = -1.71, p = .096) on the question asking about how well the messages 

appealed to social award motivation. Injunctive norm only option 2 had a marginally 

significantly lower score than social award message option 1 (t36 = -1.89, p = .067) on the 

question asking how well the messages appealed to social award motivation. Injunctive norm 

only option 1 had a significantly lower score than social punishment message option 1 (t36 = -

2.58, p = .014) and marginally significantly lower score than social punishment message option 2 

(t36 = -1.76, p = .086) on the question asking about how well the messages appealed to social 

punishment motivation. Injunctive norm only option 2 had a significantly lower score than social 

award message option 1 (t36 = -2.20, p = .034) on the question asking how well the messages 

appealed to social punishment motivation. 

Based on the manipulation check result, descriptive norm only message option 2, 

accuracy message option 1, relative benefit (gain) message option 1, relative benefit (loss) 

message option 2, identification message option 2, injunctive norm only message option 1, social 

award message option 1, and social punishment message option 1 were selected to be used in the 

main study. 

 

Table 11 

Paired-sample T-test of Accuracy Motivational Appeal between Accuracy Messages and 

Descriptive Norm Only Messages (N=37) 
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Message Options Mean (SD) t(df=36) p 95% CI 

Descriptive norm only – Option 1 8.19(1.65)    

  Accuracy – Option 1 8.57(1.50) -1.36 .181 [-0.94, 0.19] 

  Accuracy – Option 2 7.76(1.66) 1.31 .198 [-0.24, 1.10] 

Descriptive norm only – Option 2 7.54(2.42)    

  Accuracy – Option 1 8.57(1.50) -2.73 .010* [-1.79, -0.26] 

  Accuracy – Option 2 7.76(1.66) -0.60 .551 [-0.95, 0.51] 

Note. + p < .1, * p < .05, ** p < .01, *** p < .001. 

 

Table 12 

Paired-sample T-test of Relative Benefit (Gain) Motivational Appeal between Relative Benefit 

(Gain) Messages and Descriptive Norm Only Messages (N=37) 

Message Options Mean (SD) t(df=36) p 95% CI 

Descriptive norm only – Option 1 8.11(2.00)    

  Relative benefit (Gain) – Option 1 8.35(1.64) -0.74 .466 [-0.91, 0.43] 

  Relative benefit (Gain) – Option 2 8.05(2.04) 0.15 .881 [-0.67, 0.78] 

Descriptive norm only – Option 2 7.43(2.60)    

  Relative benefit (Gain) – Option 1 8.35(1.64) -2.21 .034* [-1.76, -0.08] 

  Relative benefit (Gain) – Option 2 8.05(2.04) -1.39 .172 [-1.53, 0.28] 

Note. +p < .1, *p < .05, **p < .01, ***p < .001. 

 

Table 13 

Paired-sample T-test of Relative Benefit (Loss) Motivational Appeal between Relative Benefit 

(Loss) Messages and Descriptive Norm Only Messages (N=37) 

Message Options Mean (SD) t(df=36) p 95% CI 

Descriptive norm only – Option 1 7.68(2.89)    

  Relative benefit (Loss) – Option 1 7.89(2.27) -0.37 .714 [-1.40, 0.97] 

  Relative benefit (Loss) – Option 2 8.00(2.30) -0.60 .556 [-1.43, 0.78] 

Descriptive norm only – Option 2 7.16(2.79)    

  Relative benefit (Loss) – Option 1 7.89(2.27) -1.50 .142 [-1.72, 0.26] 

  Relative benefit (Loss) – Option 2 8.00(2.30) -1.95 .059+ [-1.71, 0.03] 

Note. +p < .1, *p < .05, **p < .01, ***p < .001. 

 

Table 14 
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Paired-sample T-test of Identification Motivational Appeal between Identification Messages and 

Descriptive Norm Only Messages (N=37) 

Message Options Mean (SD) t(df=36) p 95% CI 

Descriptive norm only – Option 1 7.76(2.18)    

  Identification – Option 1 7.35(2.47) 0.86 .395 [-0.55, 1.36] 

  Identification – Option 2 8.24(2.17) -1.24 .223 [-1.28, 0.31] 

Descriptive norm only – Option 2 7.46(2.58)    

  Identification – Option 1 7.35(2.47) 0.22 .824 [-0.87, 1.09] 

  Identification – Option 2 8.24(2.17) -1.78 .085+ [-1.68, 0.11] 

Note. +p < .1, *p < .05, **p < .01, ***p < .001. 

 

Table 15 

Paired-sample T-test of Social Award Motivational Appeal between Social Award Messages and 

Injunctive Norm Only Messages (N=37) 

Message Options Mean (SD) t(df=36) p 95% CI 

Injunctive norm only – Option 1 7.14(2.56)    

  Social Award – Option 1 8.00(2.17) -2.05 .048* [-1.72, -0.01] 

  Social Award – Option 2 7.86(2.16) -1.71 .096+ [-1.60, 0.14] 

Injunctive norm only – Option 2 7.27(2.45)    

  Social Award – Option 1 8.00(2.17) -1.89 .067+ [-1.51, 0.06] 

  Social Award – Option 2 7.86(2.16) -1.48 .148 [-1.41, 0.22] 

Note. +p < .1, *p < .05, **p < .01, ***p < .001. 

 

Table 16 

Paired-sample T-test of Social Punishment Motivational Appeal between Social Punishment 

Messages and Injunctive Norm Only Messages (N=37) 

Message Options Mean (SD) t(df=36) p 95% CI 

Injunctive norm only – Option 1 6.65(2.97)    

  Social Punishment – Option 1 7.97(2.19) -2.58 .014* [-2.37, -0.28] 

  Social Punishment – Option 2 7.70(2.36) -1.76 .086+ [-2.27, 0.16] 

Injunctive norm only – Option 2 7.14(2.53)    

  Social Punishment – Option 1 7.97(2.19) -2.20 .034* [-1.61, -0.07] 

  Social Punishment – Option 2 7.70(2.36) -1.15 .260 [-1.57, 0.44] 

Note. +p < .1, *p < .05, **p < .01, ***p < .001. 
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Message Comprehensibility 

 As shown in Table 17, the two message options in each condition were not significantly 

different in perceived comprehensibility except for the injunctive norm only condition. For 

injunctive norm only condition, message option 2 was perceived as easier to understand than 

option 1 (t36 = -2.74, p = .01). The injunctive norm only message option 1 was selected for the 

main study even if it was less comprehensible than the injunctive norm only message option 2 

because the injunctive norm only message option 1 was significantly different from the social 

award and social punishment motivation appeal messages (see Table 16). The messages selected 

for the main study had perceived comprehensibility scores ranged from 3.15 to 3.40. On a scale 

of 1 to 7 where 1 represented hard, difficult, demanding, confusing, and incomprehensible and 7 

represented easy, simple, effortless, clear, and understandable, a score between 3.15 and 3.40 

represented moderate to low comprehensibility. 

 

Table 17 

Paired-sample T-test of Perceived Comprehensibility between Message Options (N=37) 

Message Condition Mean SD t(df=36) p 

Descriptive norm only – Option 1 3.43 1.87 0.19 .853 

Descriptive norm only – Option 2* 3.40 1.87   

Accuracy – Option 1* 3.15 1.85 -1.30 .202 

Accuracy – Option 2 3.32 1.92   

Relative benefit (Gain) – Option 1* 3.30 1.80 0.07 .944 

Relative benefit (Gain) – Option 2 3.29 1.86   

Relative benefit (Loss) – Option 1 3.48 1.87 1.60 .119 

Relative benefit (Loss) – Option 2* 3.24 1.93   

Identification – Option 1 3.37 1.86 0.05 .958 

Identification – Option 2* 3.36 1.78   

Injunctive norm only – Option 1* 3.15 1.73 -2.74 .010 

Injunctive norm only – Option 2 3.46 1.76   

Social award – Option 1* 3.36 1.85 0.86 .398 
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Social award – Option 2 3.21 1.92   

Social punishment – Option 1* 3.22 1.91 0.42 .679 

Social punishment – Option 2 3.15 1.87   

Note. * Denotes message options selected for the main study based on manipulation check.  
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Chapter 7 Main Study 

Method 

Experiment Design  

The main study aimed at testing the theoretical model. The study included two 

experiments (see Table 18). In Experiment 1, the descriptive norm only condition was the control 

condition and the conditions appealing to each descriptive norm conformity motivation were the 

treatment conditions. In Experiment 2, the injunctive norm only condition was the control 

condition and the conditions appealing to each injunctive norm conformity motivation were the 

treatment conditions. Control and treatment messages developed in Pilot Study 2 were used in 

the main study.  

 

Table 18 

Experiment Conditions 

Experiment 1 

Control Condition Descriptive Norm Only Condition 

Treatment 1 Accuracy Condition 

Treatment 2 Relative Benefit (Gain) Condition 

Treatment 3 Relative Benefit (Loss) Condition 

Treatment 4 Identification Condition 

Experiment 2 

Control condition Injunctive Norm Only Condition 

Treatment 1 Social Award Condition 

Treatment 2 Social Punishment Condition 

 

Procedure 

The experiments included two-wave surveys. In Survey 1, after indicating informed 

consent, participants answered questions about demographics, norm conformity motivations and 

other moderators in the theoretical model. One week later, participants were invited to complete 
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Survey 2. In Survey 2, they were randomly assigned to one of the eight conditions. In each 

condition, they first read a Facebook post and then answered questions about perceived message 

effectiveness, perceived message relevance, and attitude and intention of getting a booster shot. 

The Survey 1 and Survey 2 questionnaires are included in Appendix C and D. 

Participants 

 Because there was not an existing method to estimate the a priori power for the proposed 

model, power analysis was conducted for the main effect of message treatment on dependent 

variables (i.e., attitude and intention of getting a booster shot). The power analysis was done 

using an R simulation with a Cohen's d effect size of 0.2 (based on Hull, 2012; the study 

examined the persuasiveness of gain- and loss- framing messages (vs. no message control) on the 

behavioral intention of HIV testing), R2 of 0.6, α of 0.05, and power of 0.8. The required sample 

size was 775 for Experiment 1 and 475 for Experiment 2. To be eligible for participation, 

participants must be above 18; had been fully vaccinated against COVID-19; be eligible for and 

had not got a booster shot; and had not been part of any of the pilot studies. 

 The data collection for Survey 1 started from January 19, 2022 and ended on March 30, 

2022. The data collection for Survey 2 started from January 26, 2022 and ended on April 10, 

2022. Because the booster uptake rate kept increasing during the data collection period, the 

number of MTurk participants who were eligible for the study kept decreasing. To speed up the 

data collection, the MTurk Human Intelligence Task Approval Rate requirement and the 

compensation for Survey 1 was changed several times as shown in Table 19. Participants who 

completed Survey 1 before the compensation change were bonused to match the increased 

amount of compensation. The compensation for completing Survey 2 ($2) was the same across 

time. Appendix E shows the comparison of demographics between the samples recruited before 
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and after February 8. The two samples were significantly different on age, marital status, and 

education. They were not different on gender, race, and income. 

 

Table 19 

Survey 1 Requirement and Compensation Change 

Data Collection 

Period 

Number of HIT1 

Approved 
HIT Approval Rate Compensation2 

Number of 

Participants 

Jan 19–24 >100 98% $0.1 24 

Jan 24–28 >50 98% $0.1 48 

Jan 28–Feb 1 >50 95% $0.1 37 

Feb 1–Feb 3 no requirement 50% $0.1 39 

Feb 3–Feb 7 no requirement 50% $0.5 76 

Feb 8–Mar 30 no requirement 50% $1 956 

Note. 1. HIT = MTurk Human Intelligence Task 

2. Compensation received once completing Survey 1. The compensation for completing 

Survey 2 ($2) was the same across time. 

 

A total of 1173 participants from MTurk completed Survey 1. Of these participants, 866 

completed Survey 2. The response rate was 73.83%. A total of 73 participants did not pass the 

attention check questions in Survey 1 and 2. Thus, the final sample size was 793. The average 

age was 35.65 (SD = 11.18). In the sample, there were 57% women, 79.2% White, 70.1% who 

were married, and 73.2% who completed college. Detailed sample demographics are shown in 

Table 20. About half of the participants got a booster shot between Survey 1 and 2. Because 

these participants had already taken the booster, these participants were excluded in the analysis 

that included the behavioral intention variable. The model without behavioral intention was 

tested with the full sample. In the analysis with the full sample, attitude was used as the 

persuasion outcome because of both theoretical and practical reasons. Theoretically, attitude is 
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one of the most proximal antecedents of behavioral intentions (Ajzen, 1991). If a message 

strategy is found effective in changing attitudes, it is very likely to influence behavioral 

intentions as well. Also, examining whether a message strategy influences the attitude of 

individuals who have taken a booster has practical implications. Individuals might get a booster 

shot because it was required by their school or employer. They might not have a favorable 

attitude toward boosters. If a message strategy increases their favorable attitudes, then it may 

increase their intentions for future boosters. 

 

Table 20 

Demographics of Participants in Main Study 

 N Percentage 

Booster   

  Boosted between Survey 1 and 2 401 50.6 

  Not boosted between Survey 1 and 2 392 49.4 

Gender   

  Women 452 57.0 

  Men 339 42.8 

  Nonbinary 2 0.3 

Race   

  White 628 79.2 

  Black or African American 39 4.9 

  Asian 84 10.6 

  American Indian or Alaska American 16 2.0 

  Hispanic or Latinx 4 0.5 

  Multiple 22 2.8 

Income   

  Under $49,999 372 46.9 

  $50,000 to $100,000 330 41.6 

  Above $100,000 91 11.5 

Marital Status   

  Married 556 70.1 

  Widowed 6 0.8 

  Never married 192 24.2 

  Separated 11 1.4 

  Divorced 28 3.5 

Education   
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  Less than 8 years 2 2.5 

  8 through 11 years 9 1.1 

  12 years or completed high school 45 5.7 

  Post high school training other than college 20 2.5 

  Some college 136 17.2 

  College graduate 426 53.7 

  Postgraduate 155 19.5 

  

Measures 

Mediators. Mediators included perceived message effectiveness and perceived message 

relevance. 

Perceived Message Effectiveness. The measure of perceived message effectiveness was 

adapted from the three-item UNC Perceived Message Effectiveness Scale (Baig et al., 2019). 

This measure was selected because it focused on capturing the perceived message effects on 

health behavior change (Baig et al., 2019). Because the measure was developed for anti-smoking 

messages, Baig et al. (2019) recommended rephrasing the items to a positive frame when 

evaluating perceived effectiveness of messages about healthy behaviors. Therefore, the three 

original items (i.e., This message discourages me from wanting to smoke; This message makes 

me concerned about the health effects of smoking; This message makes smoking seem 

unpleasant to me.) were rephrased into “The Facebook post encourages me to get a COVID-19 

booster shot”; “The Facebook post makes me think about the positive outcomes of getting a 

COVID-19 booster shot”; and “The Facebook post makes getting a COVID-19 booster shot 

seem pleasant to me”. Because the relative benefit motivation appeal – loss frame message and 

social punishment motivation appeal message addressed the negative outcome of not getting a 

booster, a negative frame item (i.e., The Facebook post makes me think about the negative 

outcomes of not getting a COVID-19 booster shot) was also included. The response scale was 

changed from a 5-point to a 7-point Likert scale ranging from 1 (strongly disagree) to 7 (strongly 
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agree) to better capture variance among participants. 

With the sample of this study, the measure had a Cronbach’s  reliability of .62, which 

was below an acceptable value of .7 (Tavakol & Dennick, 2011). Also, the measure did not reach 

a Cronbach’s  of .7 after dropping any one or two of the items. Therefore, a single item was 

used to represent perceived message effectiveness. Because messages in accuracy condition, 

relative benefit (gain) condition, identification condition, and social award condition addressed 

the positive outcomes of getting a booster shot, the positive frame item (i.e., “The Facebook post 

makes me think about the positive outcomes of getting a COVID-19 booster shot”; M = 4.48, SD 

= 1.77) was used in the analysis including these conditions. Because messages in relative benefit 

(loss) condition and social punishment condition addressed the negative outcomes of not getting 

a booster shot, the negative frame item (i.e., “The Facebook post makes me think about the 

negative outcomes of not getting a COVID-19 booster shot”; M = 5.53, SD = 1.25) was used in 

the analysis including these conditions. The first item (i.e., The Facebook post encourages me to 

get a COVID-19 booster shot) was not used because the meaning of the item is vague. It is likely 

that the participants may misunderstood the item as describing the persuasive effect that the 

Facebook post tried to achieve rather than what the Facebook post achieved. For example, 

participants who do not feel that they were encouraged to get a booster might give a high score 

on the item because they thought the Facebook post intended to encourage them to get a booster 

though the persuasion was not successful. The third item (i.e., The Facebook post makes getting 

a COVID-19 booster shot seem pleasant to me) was not used because the word “pleasant” may 

not be suitable to describe vaccination behavior. The limitation of using single-item measure is 

acknowledged in the discussion section. 

Perceived Message Relevance. The measure of perceived message relevance was 
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adapted from Zhao and Peterson (2017). The measure was used because their study focused on 

messages about health behavior change (i.e., smoking). The measure had a high reliability in 

both Zhao and Peterson (Cronbach’s  = .86) and this study (Cronbach’s  = .83). The three 

items were “The Facebook post is relevant to my life/grasped my attention/said something 

important to me.” The measure used a 7-point Likert scale ranging 1 (strongly disagree) to 7 

(strongly agree) with M = 5.37 and SD = 1.16. 

Moderators. Moderators included the five norm conformity motivations, need for 

closure, perceived uncertainty, fear of missing out, upward social comparison, need for approval, 

and fear of negative evaluation.  

Norm Conformity Motivations. Accuracy motivation (Cronbach’s  = .73, M = 5.12, SD 

= 1.13), relative benefit motivation (Cronbach’s  = .83, M = 4.93, SD = 1.10), identification 

motivation (Cronbach’s  = .90, M = 4.66, SD = 1.47), social award motivation (Cronbach’s  = 

0.89, M = 4.80, SD = 1.30), and social punishment motivation (Cronbach’s  = .92, M = 4.5, SD 

= 1.39) were measured using the measurement developed in Pilot Study 1  

Need for Closure. Need for closure were measured using the brief 15-item version of the 

Need for Closure Scale (Roets & Van Hiel, 2011). It is the most recently validated and widely 

used scale for need for closure. Example items include “I don’t like situations that are uncertain” 

and “I dislike questions which could be answered in many different ways”. Again, the response 

scale was changed from a 5-point to a 7-point Likert scale ranging from 1 (strongly disagree) to 

7 (strongly agree) with Cronbach’s  = .87, M = 4.92, and SD = 0.87. 

Perceived Uncertainty. The measure of perceived uncertainty was adapted from Fung et 

al. (2018). An alternative measure of perceived uncertainty is the short version of Mishel 

Uncertainty in Illness Scale (SF-MUIS) developed by Hagen et al. (2015). The SF-MUIS was 
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not used because the items are more relevant to clinical settings and do not apply to the context 

of this study (e.g., The doctors say things to me that can have many meanings). Fung et al. 

(2018) measured uncertainty of health risks by asking participants how much uncertainty they 

felt when they thought about the health risks on a scale from 0 (no of this feeling) to 10 (a lot of 

this feeling). In this study, accuracy motivation appeal was hypothesized to be more persuasive 

when individuals are uncertain about what behaviors are correct and adaptive. Thus, perceived 

uncertainty in this study refers to individuals’ feeling of uncertainty about the correctness of their 

behavioral choice (i.e., whether to get a booster or not). Therefore, the item was revised to 

“When you think about whether your decision of getting a COVID-19 booster shot is correct or 

not, how do you feel?” To enhance the reliability of the measurement, the researcher checked the 

synonyms of the word “uncertain” and “uncertainty” in Merriam-Webster (n.d.) and created a 7-

point semantic differential scale including three items (i.e., uncertain/certain, unsure/sure, 

unconfident/confident). A lower score indicated more uncertainty about the correctness of their 

decision on getting a COVID-19 booster. The measure had a Cronbach’s  = .91, M = 5.79, and 

SD = 1.28. 

Fear of Missing Out. Przybylski et al. (2013) developed the 10-item Fear of Missing Out 

scale (FoMos). The scale had a reliability over .87 in three different samples including working 

adults and college students (Przybylski et al., 2013). Example items were “I fear others have 

more rewarding experiences than me” and “Sometimes, I wonder if I spend too much time 

keeping up with what is going on.” Participants indicated the extent to which the statements were 

true for them on a scale ranging 1 (strongly disagree) to 7 (strongly agree). The measure had a 

Cronbach’s  = .86, M = 3.62, and SD = 0.64. 
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Upward Social Comparison. Upward social comparison was measured using the 6-item 

upward comparison subscale in the Iowa-Netherland Comparison Orientation Scale developed 

by Gibbons and Buunk (1999). It is the only validated scale that measures upward social 

comparison. Example items were “When it comes to my personal life, I sometimes compare 

myself with others who have it better than I do” and “When things are going poorly, I think of 

others who have it better than I do”. Again, the response scale was changed from a 5-point to a 

7-point Likert scale ranging from 1 (strongly disagree) to 7 (strongly agree) to better capture the 

variance among participants. The measure had a Cronbach’s  = .89, M = 4.83, and SD = 1.24. 

Need for Approval. The measure of need for approval was adapted from Martin-Larsen 

Approval Motivation (MLAM) Scale (Martin, 1984). MLAM was selected over other 

measurements because it has an appropriate length (i.e., 10 items) and the items well represent 

the meaning of need for approval concept in this study. Alternative measurements of need for 

approval or social desirability represent more of the “irrational or dysfunctional belief of need for 

approval” (Cramer, 2014, p. 4289). Example items were “I change my opinion (or the way that I 

do things) in order to please someone else” and “In order to get along and be liked, I tend to be 

what people expect me to be.” The response scale was changed from a 5-point to a 7-point Likert 

scale ranging from 1 (strongly disagree) to 7 (strongly agree). The measure had a Cronbach’s  

= .76, M = 3.79, and SD = 0.69. 

Fear of Negative Evaluation. Fear of negative evaluation were measured by the Brief 

Fear of Negative Evaluation Scale (BFNE) developed by Leary (1983). The original scale 

(Watson & Friend, 1969) had 30 items, which was too long for the survey. The brief scale 

included 12 items with a response scale ranging 1 (not at all characteristic of me) to 7 (extremely 

characteristic of me). Example items were “I worry about what other people will think of me 
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even when I know it doesn't make any difference” and “I am frequently afraid of other people 

noticing my shortcomings.” The measure had a Cronbach’s  = .86, M = 3.62, and SD = 0.64. 

Dependent Variables. Dependent variables included attitude and behavioral intention of 

getting a COVID-19 booster shot. 

Attitude. A 7-point bipolar adjective scale was used to measure attitude (Rhodes & 

Courneya, 2003). The measure included both affective and instrumental aspect of attitude. Only 

the instrumental attitude aspect of the measure was used because the items for the affective 

attitude aspect (i.e., interesting–boring, enjoyable–unenjoyable, relaxing–stressful) did not apply 

to the context of vaccination. The instrumental attitude measure was also used in previous 

studies about attitudes toward vaccination (e.g., flu vaccination; Lee & Liu, 2021). Participants 

were asked to answer the question “Which of the following best describes getting a COVID-19 

booster shot?” on three items including 1 (harmful) to 7 (beneficial), 1 (useless) to 7 (useful), and 

1 (foolish) to 7 (wise). The measure had a Cronbach’s  = .88, M = 5.98, and SD = 1.10. 

Behavioral Intention. Behavioral intention was measured based on recommendation by 

Ajzen (n.d.). The measure was widely used by studies involving behavioral intention. The items 

were “I will/plan to/intend to get a COVID-19 booster shot when it is recommended by health 

professionals.” Participants indicated their agreement with the statements on a scale ranging 1 

(strongly disagree) to 7 (strongly agree). The measure had a Cronbach’s  = .92, M = 5.40, and 

SD = 1.32. 

Control Variables. Perceived descriptive and injunctive norms were measured based on 

Ajzen (n.d.). The perceived descriptive norm items were “Most Americans/Most people in the 

U.S./ Most people at my age/Most people who are similar to me/Most people whom I discuss 

important matters with will get a COVID-19 booster shot.” The perceived injunctive norm items 
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were “Most Americans/Most people in the U.S./ Most people at my age/Most people who are 

similar to me/Most people whom I discuss important matters with would approve of me getting a 

COVID-19 booster shot.” Participants indicated their agreement with the item on scale ranging 1 

(strongly disagree) to 7 (strongly agree). The perceived descriptive norm measure had a 

Cronbach’s  = .84, M = 5.20, and SD = 1.03. The perceived injunctive norm measure had a 

Cronbach’s  = .82, M = 5.42, and SD = 0.91. 

Data Analysis 

Of the 793 participants who completed both Survey 1 and Survey 2 and passed attention 

check, more than 50% got a booster shot between Survey 1 and Survey 2. Therefore, whether a 

participant got a booster or not was added as a covariate in the analysis and the behavioral 

intention of getting a booster shot was dropped from the model. The model with behavioral 

intention of getting a booster shot was tested with data from participants who did not get a 

booster shot (N = 392) because the behavioral intention items (e.g., I will get a COVID-19 

booster shot when it is recommended by health professionals) did not make sense to participants 

who had got a booster shot. The model with behavioral intention was tested as an exploratory 

analysis, due to lack of an adequate power (Preacher et al., 2007). The results are summarized in 

Appendix F. 

The model was tested using PROCESS macro version 4.1 for R (Hayes, 2022). The 

customized model included 2 mediators in parallel and 1 moderator that moderated both the 

independent variable-mediator path and the independent variable-dependent variable path. The 

analysis used a bootstrap of 1,000 times and mean centered the moderators. Demographic 

variables were not included as covariates because there was no significant difference in 

demographics between the treatment and control conditions. Perceived norms may be a 
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confounding variable in the relationship between message perceptions and attitudes because 

participants who had a higher perceived descriptive (injunctive) norm of getting a COVID-19 

booster shot might have a more positive attitude toward getting a booster shot and might 

consider the norm-based messages more effective and relevant to their situation. Therefore, 

perceived descriptive (injunctive) norm of getting a COVID-19 booster shot was included as a 

covariate when evaluating the mediator-dependent variable path for comparisons including the 

descriptive (injunctive) norm only message.  

Because PROCESS analysis is based on OLS regression, the assumptions for OLS 

regression (i.e., linearity, normality, homoscedasticity, and independence) and the assumption of 

a normal sampling distribution of the indirect effect should be considered. As suggested by 

Hayes (2018) and Preacher et al. (2007), when bootstrapping is used, the only assumptions are 

linearity of the relationships and independence of the observations. Linearity assumption was 

checked using scatterplots. Independence assumption was assumed to be met because the study 

sample did not have any nested structure. 

Result 

A summary of the results is shown in Table 21 and Figure 9. In general, there was no 

total effect of motivation appeal on attitudes. H1 was not supported. The hypotheses about the 

mediation through perceived message effectiveness (H2&3) were supported for the models 

involving accuracy motivation, identification, relative benefit (gain), and social award 

conditions. It was not supported for the models involving relative benefit (loss) and social 

punishment conditions. The hypothesis about the main effect of motivation appeals, the research 

questions about the mediator role of perceived message relevance (RQ1&2), and the hypotheses 

about the moderator role of individual characteristics (H5–H15) were not supported. 
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Table 21 

Table Result Summary 

Hypotheses and Research Questions Result 

H1: Motivation appeal –> Attitude Not supported 

H2: Motivation appeal –> Perceived message effectiveness Supported 

H3: Motivation appeal –> Perceived message effectiveness –> Attitude Partially supported 

RQ1: Motivation appeal –> Perceived message relevance Limited effect 

RQ2: Motivation appeal –> Perceived message relevance –> Attitude Limited effect 

H5–15: Moderation effect Not supported 

Note. H3 (mediation effects of perceived message effectiveness) were supported for accuracy, 

relative benefit (gain), identification, and social award conditions, but were not supported for 

relative benefit (loss) and social punishment conditions. 

 

Figure 9 

Figure Result Summary 

 

Note. H3 (mediation effects of perceived message effectiveness) were supported for accuracy, 

relative benefit (gain), identification, and social award conditions, but were not supported for 

relative benefit (loss) and social punishment conditions. 

 

Accuracy Condition vs. Descriptive Norm Only Condition 
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 The mediation model (Table 22, Table 23, and Figure 10) showed that the accuracy 

motivation appeal message (vs. descriptive norm only message) did not have a total effect on 

attitudes (Effect = -0.01, bootstrap SE = 0.13, 95% bootstrap CI [-0.26, 0.24]). Accuracy 

motivation appeal message (vs. descriptive norm only message) significantly increased perceived 

message effectiveness (B = 0.52, p = .003, bootstrap SE = 0.18, 95% bootstrap CI [0.17, 0.85]) 

but did not affect perceived message relevance (B = -0.11, p = .427, bootstrap SE = 0.14, 95% 

bootstrap CI [-0.41, 0.16]). Both perceived message effectiveness (B = 0.18, p = 0.000, bootstrap 

SE = 0.06, 95% bootstrap CI [0.07, 0.29]) and perceived message relevance (B = 0.16, p = .000, 

bootstrap SE = 0.03, 95% bootstrap CI [0.09, 0.22]) were positively associated with attitude. The 

indirect effect of accuracy motivation appeal on attitude through perceived message 

effectiveness was significant (effect = 0.10, bootstrap SE = 0.04, 95% bootstrap CI [0.03, 0.18]). 

The direct effect of accuracy motivation appeal on attitude (effect = -0.09, bootstrap SE = 0.12, 

95% bootstrap CI [-0.31, 0.16]) and the indirect effect through perceived message relevance 

(effect = -0.02, bootstrap SE = 0.02, 95% bootstrap CI [-0.07, 0.03) were not significant. 

 

Figure 10 

Mediation Model of Accuracy Motivation Appeal 
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Table 22 

Mediation Model of Accuracy Motivation Appeal (N = 204) 

Mediator: PME 

 B SE (Boot) 95% CI (Boot) 

Constant 4.28*** 0.36 [3.59, 5.02] 

Booster (Taken = 1, Not taken = 0) 0.24 0.17 [-0.08, 0.57] 

Condition (Accuracy = 1, 

Descriptive norm only = 0) 
0.52** 0.18 [0.17, 0.85] 

R2 = .05**, F (2, 201) = 5.43, p = .005 

Mediator: PMR 

 B SE (Boot) 95% CI (Boot) 

Constant 4.99*** 0.30 [4.39, 5.61] 

Booster (Taken = 1, Not taken = 0) 0.40** 0.15 [0.10, 0.70] 

Condition (Accuracy = 1, 

Descriptive norm only = 0) 
-0.11 0.14 [-0.41, 0.16] 

R2 = .04*, F (2, 201) = 4.03, p = .019 

Dependent Variable: ATT 

 B SE (Boot) 95% CI (Boot) 

Constant 2.88*** 0.41 [2.06, 3.69] 

Booster (Taken = 1, Not taken = 0) -0.12 0.11 [-0.31, 0.16] 

PDN 0.03* 0.02 [-0.00, 0.07] 

PME 0.18*** 0.06 [0.07, 0.29] 

PMR 0.16*** 0.03 [0.09, 0.22] 

Condition (Accuracy = 1, 

Descriptive norm only = 0) 
-0.09 0.12 [-0.31, 0.16] 

R2 = .43***, F (5, 198) = 29.56, p = .000 

Note. *p < .05, **p < .01, ***p < .001. PME = Perceived Message Effectiveness (measured by 

“This message makes me think about the positive outcomes of getting a COVID-19 booster 

shot.”), PMR = Perceived Message Relevance, ATT = Attitude, PDN = Perceived Descriptive 

Norm. 

 

Table 23 

Total, Indirect and Direct Effects of Accuracy Motivation Appeal (N = 204) 

 Effect SE (Boot) 95% CI (Boot) 

Total Effect -0.01 0.13 [-0.26, 0.24] 
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Condition ––> PME ––> ATT 0.10* 0.04 [0.03, 0.18] 

Condition ––> PMR ––> ATT -0.02 0.02 [-0.07, 0.03] 

Condition ––> ATT -0.09 0.12 [-0.31, 0.16] 

Note. * denotes significance based on 95% bootstrap CI. PME = Perceived Message 

Effectiveness (measured by “This message makes me think about the positive outcomes of 

getting a COVID-19 booster shot.”), PMR = Perceived Message Relevance, ATT = Attitude. 

 

The moderated mediation model (Table 24–26 and Figure 11–13) showed that accuracy 

motivation, need for closure, and perceived uncertainty did not moderate the effect of accuracy 

motivation appeal message (vs. descriptive norm only message) on message perceptions and 

attitude. In addition, accuracy motivation was positively associated with perceived message 

effectiveness (B = 0.05, p = 0.028, bootstrap SE = 0.02, 95% bootstrap CI [0.01, 0.08]) and 

perceived message relevance (B = 0.04, p = .032, bootstrap SE = 0.02, 95% bootstrap CI [0.00, 

0.07]). Perceived uncertainty was positively associated with perceived message relevance (B = 

0.06, p = .000, bootstrap SE = 0.02, 95% bootstrap CI [0.03, 0.09]). 

 

Figure 11 

Moderated Mediation Model of Accuracy Motivation Appeal (Moderator: Accuracy Motivation) 
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Table 24 

Moderated Mediation Model of Accuracy Motivation Appeal (Moderator: Accuracy Motivation; 

N = 204) 

Mediator: PME 

 B SE (Boot) 95% CI (Boot) 

Constant 3.85*** 0.47 [3.89, 4.75] 

Booster (Taken = 1, Not taken = 0) 0.23 0.17 [-0.10, 0.58] 

Condition (Accuracy = 1, 

Descriptive norm only = 0) 
0.49** 0.18 [0.16, 0.83] 

ACC 0.05* 0.02 [0.01, 0.08] 

ACC*Condition 0.00 0.03 [-0.06, 0.07] 

R2 = .10***, F (4, 199) = 5.26, p = .001 

Mediator: PMR 

 B SE (Boot) 95% CI (Boot) 

Constant 4.31*** 0.35 [3.59, 4.95] 

Booster (Taken = 1, Not taken = 0) 0.40** 0.14 [0.12, 0.70] 

Condition (Accuracy = 1, 

Descriptive norm only = 0) 
-0.11 0.13 [-0.38, 0.15] 

ACC 0.04* 0.02 [0.00, 0.07] 

ACC*Condition 0.03 0.02 [-0.02, 0.08] 

R2 = .12***, F (4, 199) = 6.57, p = .000 

Dependent Variable: ATT 

 B SE (Boot) 95% CI (Boot) 
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Constant 2.80*** 0.45 [1.91, 3.68] 

Booster (Taken = 1, Not taken = 0) -0.13 0.11 [-0.35, 0.09] 

PDN 0.04** 0.02 [-0.00, 0.08] 

PME 0.19*** 0.06 [0.09, 0.31] 

PMR 0.16*** 0.03 [0.10, 0.22] 

Condition (Accuracy = 1, 

Descriptive norm only = 0) 
-0.06 0.12 [-0.29, 0.17] 

ACC -0.02 0.01 [-0.05, -0.00] 

ACC*Condition 0.01 0.02 [-0.03, 0.06] 

R2 = .44***, F (7, 196) = 21.63, p = .000 

Note. *p < .05, **p < .01, ***p < .001. PME = Perceived Message Effectiveness (measured by 

“This message makes me think about the positive outcomes of getting a COVID-19 booster 

shot.”), PMR = Perceived Message Relevance, ATT = Attitude, PDN = Perceived Descriptive 

Norm, ACC = Accuracy Motivation. 

 

Figure 12 

Moderated Mediation Model of Accuracy Motivation Appeal (Moderator: Need for Closure) 

 

 

Table 25 
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Moderated Mediation Model of Accuracy Motivation Appeal (Moderator: Need for Closure; N = 

204) 

Mediator: PME 

 B SE (Boot) 95% CI (Boot) 

Constant 3.84*** 0.41 [3.03, 4.67] 

Booster (Taken = 1, Not taken = 0) 0.24 0.17 [-0.10, 0.57] 

Condition (Accuracy = 1, 

Descriptive norm only = 0) 
0.54** 0.17 [0.20, 0.87] 

NFC 0.00 0.01 [-0.01, 0.02] 

NFC *Condition 0.01 0.01 [-0.01, 0.04] 

R2 = .07**, F (4, 199) = 3.73, p = .006 

Mediator: PMR 

 B SE (Boot) 95% CI (Boot) 

Constant 4.68*** 0.39 [3.87, 5.42] 

Booster (Taken = 1, Not taken = 0) 0.38** 0.15 [0.10, 0.70] 

Condition (Accuracy = 1, 

Descriptive norm only = 0) 
-0.11 0.14 [-0.40, 0.14] 

NFC 0.01 0.01 [-0.00, 0.02] 

NFC *Condition 0.00 0.01 [-0.02, 0.03] 

R2 = .07**, F (4, 199) = 3.46, p = .009 

Dependent Variable: ATT 

 B SE (Boot) 95% CI (Boot) 

Constant 2.98*** 0.47 [2.07, 3.96] 

Booster (Taken = 1, Not taken = 0) -0.13 0.11 [-0.34, 0.09] 

PDN 0.04** 0.02 [-0.00, 0.08] 

PME 0.19*** 0.06 [0.08, 0.30] 

PMR 0.16*** 0.03 [0.10, 0.22] 

Condition (Accuracy = 1, 

Descriptive norm only = 0) 
-0.09 0.12 [-0.33, 0.14] 

NFC -0.00 0.00 [-0.01, 0.00] 

NFC*Condition -0.00 0.01 [-0.02, 0.01] 

R2 = .43***, F (7, 196) = 21.49, p = .000 

Note. *p < .05, **p < .01, ***p < .001. PME = Perceived Message Effectiveness (measured by 

“This message makes me think about the positive outcomes of getting a COVID-19 booster 

shot.”), PMR = Perceived Message Relevance, ATT = Attitude, PDN = Perceived Descriptive 

Norm, NFC = Need for Closure. 

 

Figure 13 
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Moderated Mediation Model of Accuracy Motivation Appeal (Moderator: Perceived 

Uncertainty) 

 

 

Table 26 

Moderated Mediation Model of Accuracy Motivation Appeal (Moderator: Perceived 

Uncertainty; N = 204) 

Mediator: PME 

 B SE (Boot) 95% CI (Boot) 

Constant 3.73*** 0.51 [2.76, 4.71] 

Booster (Taken = 1, Not taken = 0) 0.26 0.17 [-0.07, 0.60] 

Condition (Accuracy = 1, 

Descriptive norm only = 0) 
0.54** 0.19 [0.19, 0.90] 

PU 0.03 0.02 [-0.01, 0.06] 

PU*Condition 0.01 0.03 [-0.05, 0.08] 

R2 = .08**, F (4, 199) = 4.19, p = .003 

Mediator: PMR 

 B SE (Boot) 95% CI (Boot) 

Constant 4.81*** 0.36 [4.09, 5.51] 

Booster (Taken = 1, Not taken = 0) 0.42** 0.14 [0.15, 0.71] 

Condition (Accuracy = 1, 

Descriptive norm only = 0) 
-0.17 0.14 [-0.46, 0.11] 

PU 0.06*** 0.02 [0.03, 0.09] 
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PU*Condition -0.04 0.02 [-0.09, 0.01] 

R2 = .11***, F (4, 199) = 6.10, p = .000 

Dependent Variable: ATT 

 B SE (Boot) 95% CI (Boot) 

Constant 2.84*** 0.41 [2.03, 3.66] 

Booster (Taken = 1, Not taken = 0) -0.07 0.11 [-0.29, 0.14] 

PDN 0.02 0.02 [-0.01, 0.06] 

PME 0.18*** 0.06 [0.06, 0.29] 

PMR 0.15*** 0.03 [0.09, 0.22] 

Condition (Accuracy = 1, 

Descriptive norm only = 0) 
-0.10 0.12 [-0.34, 0.15] 

PU 0.03 0.01 [0.00, 0.05] 

PU*Condition -0.01 0.02 [-0.05, 0.03] 

R2 = .44***, F (7, 196) = 22.29, p = .000 

Note. *p < .05, **p < .01, ***p < .001. PME = Perceived Message Effectiveness (measured by 

“This message makes me think about the positive outcomes of getting a COVID-19 booster 

shot.”), PMR = Perceived Message Relevance, ATT = Attitude, PDN = Perceived Descriptive 

Norm, PU = Perceived Uncertainty. 

 

Relative Benefit (Gain) Condition vs. Descriptive Norm Only Condition 

The mediation model (Table 27, Table 28, and Figure 14) showed that the relative benefit 

motivation appeal – gain frame message (vs. descriptive norm only message) did not have a total 

effect on attitudes (Effect = -0.07, bootstrap SE = 0.11, 95% bootstrap CI [-0.30, 0.16]). Relative 

benefit motivation appeal – gain frame message (vs. descriptive norm only message) 

significantly increased perceived message effectiveness (B = 0.39, p = .030, bootstrap SE = 0.18, 

95% bootstrap CI [0.04, 0.73]) but did not affect perceived message relevance (B = -0.05, p 

= .767, bootstrap SE = 0.15, 95% bootstrap CI [-0.33, 0.24]). Both perceived message 

effectiveness (B = 0.22, p = .000, bootstrap SE = 0.05, 95% bootstrap CI [0.11, 0.31]) and 

perceived message relevance (B = 0.15, p = .000, bootstrap SE = 0.02, 95% bootstrap CI [0.11, 

0.19]) were positively associated with attitude. The indirect effect of relative benefit motivation 
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appeal – gain frame message on attitude through perceived message effectiveness was significant 

(effect = 0.09, bootstrap SE = 0.04, 95% bootstrap CI [0.01, 0.16]). The direct effect of relative 

benefit motivation appeal – gain frame message on attitude (effect = 0.08, bootstrap SE = 0.05, 

95% bootstrap CI [-0.03, 0.18]) and the indirect effect through perceived message relevance 

(effect = -0.01, bootstrap SE = 0.02, 95% bootstrap CI [-0.05, 0.04]) were not significant. 

 

Figure 14 

Mediation Model of Relative Benefit Motivation Appeal – Gain Frame 

 

 

Table 27 

Mediation Model of Relative Benefit Motivation Appeal – Gain Frame (N = 196) 

Mediator: PME 

 B SE (Boot) 95% CI (Boot) 

Constant 4.55*** 0.37 [3.84, 5.33] 

Booster (Taken = 1, Not taken = 0) 0.14 0.17 [-0.22, 0.46] 

Condition (Relative benefit – gain 

= 1, Descriptive norm only = 0) 
0.39* 0.18 [0.04, 0.73] 

R2 = .03, F (2, 193) = 2.59, p = .077 

Mediator: PMR 

 B SE (Boot) 95% CI (Boot) 

Constant 4.80*** 0.30 [4.18, 5.38] 

Booster (Taken = 1, Not taken = 0) 0.48** 0.14 [0.18, 0.76] 
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Condition (Relative benefit – gain 

= 1, Descriptive norm only = 0) 
-0.05 0.15 [-0.33, 0.24] 

R2 = .05**, F (2, 193) = 5.05, p = .007 

Dependent Variable: ATT 

 B SE (Boot) 95% CI (Boot) 

Constant 2.97*** 0.38 [2.25, 3.72] 

Booster (Taken = 1, Not taken = 0) -0.25* 0.10 [-0.45, -0.04] 

PDN 0.06*** 0.01 [0.03, 0.08] 

PME 0.22*** 0.05 [0.11, 0.31] 

PMR 0.15*** 0.02 [0.11, 0.19] 

Condition (Relative benefit – gain 

= 1, Descriptive norm only = 0) 
-0.15 0.11 [-0.35, 0.07] 

R2 = .55***, F (5, 190) = 45.56, p = .000 

Note. * p < 0.05, ** p < 0.01, *** p < 0.001. PME = Perceived Message Effectiveness (measured 

by “This message makes me think about the positive outcomes of getting a COVID-19 booster 

shot.”), PMR = Perceived Message Relevance, ATT = Attitude, PDN = Perceived Descriptive 

Norm. 

 

Table 28 

Total, Indirect and Direct Effects of Relative Benefit Motivation Appeal – Gain Frame (N = 196) 

 Effect SE (Boot) 95% CI (Boot) 

Total Effect -0.07 0.11 [-0.30, 0.16] 

Condition ––> PME ––> ATT 0.09* 0.04 [0.01, 0.16] 

Condition ––> PMR ––> ATT -0.01 0.02 [-0.05, 0.04] 

Condition ––> ATT 0.08 0.05 [-0.03, 0.18] 

Note. * denotes significance based on 95% bootstrap CI. PME = Perceived Message 

Effectiveness (measured by “This message makes me think about the positive outcomes of 

getting a COVID-19 booster shot.”), PMR = Perceived Message Relevance, ATT = Attitude. 

 

The moderated mediation model (Table 29, Table 30, Figure 15, and Figure 16) showed 

that relative benefit motivation and fear of missing out did not moderate the effect of relative 

benefit motivation appeal – gain frame message (vs. descriptive norm only message) on message 
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perceptions and attitude. In addition, relative benefit motivation was positively associated with 

perceived message relevance (B = 0.04, p = .003, bootstrap SE = 0.01, 95% bootstrap CI [0.02, 

0.06]) and negatively associated with attitude (B = -0.02, p = .011, bootstrap SE = 0.01, 95% 

bootstrap CI [-0.04, -0.01]). Fear of missing out was positively associated with perceived 

message relevance (B = 0.02, p = .049, bootstrap SE = 0.01, 95% bootstrap CI [0.00, 0.04]). 

 

Figure 15 

Moderated Mediation Model of Relative Benefit Motivation Appeal – Gain Frame (Moderator: 

Relative Benefit Motivation) 

 

 

Table 29 

Moderated Mediation Model of Relative Benefit Motivation Appeal – Gain Frame (Moderator: 

Relative Benefit Motivation; N = 196) 

Mediator: PME 

 B SE (Boot) 95% CI (Boot) 
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Constant 4.41*** 0.44 [3.57, 5.36] 

Booster (Taken = 1, Not taken = 0) 0.07 0.17 [-0.30, 0.40] 

Condition (Relative benefit – gain 

= 1, Descriptive norm only = 0) 
0.36** 0.18 [0.01, 0.66] 

BEN 0.03 0.01 [-0.00, 0.05] 

BEN*Condition -0.00 0.02 [-0.05, 0.04] 

R2 = .05*, F (4, 191) = 2.46, p = .047 

Mediator: PMR 

 B SE (Boot) 95% CI (Boot) 

Constant 4.48*** 0.34 [3.80, 5.13] 

Booster (Taken = 1, Not taken = 0) 0.35* 0.14 [0.08, 0.63] 

Condition (Relative benefit – gain 

= 1, Descriptive norm only = 0) 
-0.09 0.13 [-0.34, 0.18] 

BEN 0.04** 0.01 [0.02, 0.06] 

BEN*Condition 0.01 0.02 [-0.02, 0.04] 

R2 = .13***, F (4, 191) = 7.16, p = .000 

Dependent Variable: ATT 

 B SE (Boot) 95% CI (Boot) 

Constant 2.78*** 0.40 [2.02, 3.57] 

Booster (Taken = 1, Not taken = 0) -0.24* 0.10 [-0.43, -0.04] 

PDN 0.06*** 0.01 [0.04, 0.09] 

PME 0.22*** 0.05 [0.12, 0.32] 

PMR 0.16*** 0.02 [0.12, 0.20] 

Condition (Relative benefit – gain 

= 1, Descriptive norm only = 0) 
-0.10 0.10 [-0.29, 0.11] 

BEN -0.02* 0.01 [-0.04, -0.01] 

BEN*Condition 0.01 0.01 [-0.01, 0.04] 

R2 = .56***, F (7, 188) = 34.45, p = .000 

Note. +p < .1. * p < .05, ** p < .01, ***p < .001. PME = Perceived Message Effectiveness 

(measured by “This message makes me think about the positive outcomes of getting a COVID-

19 booster shot.”), PMR = Perceived Message Relevance, ATT = Attitude, PDN = Perceived 

Descriptive Norm, BEN = Relative Benefit Motivation. 

 

Figure 16 

Moderated Mediation Model of Relative Benefit Motivation Appeal – Gain Frame (Moderator: 

Fear of Missing Out 
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Table 30 

Moderated Mediation Model of Relative Benefit Motivation Appeal – Gain Frame (Moderator: 

Fear of Missing Out; N = 196) 

Mediator: PME 

 B SE (Boot) 95% CI (Boot) 

Constant 4.73*** 0.41 [3.95, 5.56] 

Booster (Taken = 1, Not taken = 0) 0.20 0.18 [-0.15, 0.54] 

Condition (Relative benefit – gain 

= 1, Descriptive norm only = 0) 
0.39* 0.18 [0.03, 0.73] 

FOMO 0.00 0.01 [-0.03, 0.02] 

FOMO*Condition -0.01 0.02 [-0.05, 0.02] 

R2 = .03, F (4, 191) = 1.56, p = .186 

Mediator: PMR 

 B SE (Boot) 95% CI (Boot) 

Constant 4.88*** 0.31 [4.23, 5.47] 

Booster (Taken = 1, Not taken = 0) 0.42** 0.15 [0.12, 0.71] 

Condition (Relative benefit – gain 

= 1, Descriptive norm only = 0) 
-0.05 0.15 [-0.34, 0.23] 

FOMO 0.02* 0.01 [0.00, 0.04] 

FOMO*Condition -0.02 0.01 [-0.05, 0.01] 

R2 = .07*, F (4, 191) = 3.53, p = .008 

Dependent Variable: ATT 

 B SE (Boot) 95% CI (Boot) 
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Constant 3.17*** 0.40 [2.40, 3.98] 

Booster (Taken = 1, Not taken = 0) -0.16 0.10 [-0.37, 0.04] 

PDN 0.07*** 0.01 [0.04, 0.09] 

PME 0.20*** 0.05 [0.09, 0.30] 

PMR 0.15*** 0.02 [0.11, 0.19] 

Condition (Relative benefit – gain 

= 1, Descriptive norm only = 0) 
-0.14 0.10 [-0.34, 0.07] 

FOMO -0.01 0.01 [-0.02, 0.00] 

FOMO*Condition -0.01 0.01 [-0.03, 0.01] 

R2 = .57***, F (7, 188) = 35.00, p = .000 

Note. +p < .1. *p < .05, **p < .01, ***p < .001. PME = Perceived Message Effectiveness 

(measured by “This message makes me think about the positive outcomes of getting a COVID-

19 booster shot.”), PMR = Perceived Message Relevance, ATT = Attitude, PDN = Perceived 

Descriptive Norm, FOMO = Fear of Missing Out. 

 

Relative Benefit (Loss) Condition vs. Descriptive Norm Only Condition 

The mediation model (Table 31, Table 32, and Figure 17) showed that the relative benefit 

motivation appeal – loss frame message (vs. descriptive norm only message) did not have a total 

effect on attitudes (Effect = -0.10, bootstrap SE = 0.12, 95% bootstrap CI [-0.34, 0.13]). Relative 

benefit motivation appeal – loss frame message (vs. descriptive norm only message) significantly 

increased perceived message effectiveness (B = 0.84, p = .000, bootstrap SE = 0.22, 95% 

bootstrap CI [0.41, 1.29]) but did not affect perceived message relevance (B = -0.15, p = .333, 

bootstrap SE = 0.16, 95% bootstrap CI [-0.47, 0.14]). Perceived message effectiveness (B = 0.01, 

p = .875, bootstrap SE = 0.04, 95% bootstrap CI [-0.06, 0.08]) was not significantly associated 

with attitude. Perceived message relevance (B = 0.24, p = .000, bootstrap SE = 0.03, 95% 

bootstrap CI [0.19, 0.29]) was positively associated with attitude. Neither perceived message 

effectiveness (effect = 0.01, bootstrap SE = 0.03, 95% bootstrap CI [-0.06, 0.07]) nor perceived 

message relevance (effect = -0.04, bootstrap SE = 0.04, 95% bootstrap CI [-0.12, 0.03]) mediated 
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the effect of relative benefit motivation appeal – loss frame message on attitude. The direct effect 

of relative benefit motivation appeal – loss frame message on attitude (effect = -0.07, bootstrap 

SE = 0.12, 95% bootstrap CI [-0.29, 0.17]) was also not significant. 

 

Figure 17 

Mediation Model of Relative Benefit Motivation Appeal – Loss Frame 

 

 

Table 31 

Mediation Model of Relative Benefit Motivation Appeal – Loss Frame (N = 198) 

Mediator: PME 

 B SE (Boot) 95% CI (Boot) 

Constant 2.55*** 0.50 [1.64, 3.61] 

Booster (Taken = 1, Not taken = 0) 0.54* 0.23 [0.09, 0.98] 

Condition (Relative benefit – loss = 1, 

Descriptive norm only = 0) 
0.84*** 0.22 [0.41, 1.29] 

R2 = .09**, F (2, 195) = 9.69, p = .000 

Mediator: PMR 

 B SE (Boot) 95% CI (Boot) 

Constant 5.15*** 0.32 [4.55, 5.82] 

Booster (Taken = 1, Not taken = 0) 0.31* 0.16 [-0.02, 0.61] 

Condition (Relative benefit – loss = 1, 

Descriptive norm only = 0) 
-0.15 0.16 [-0.47, 0.14] 

R2 = .03, F (2, 195) = 2.54, p = .082 

Dependent Variable: ATT 
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 B SE (Boot) 95% CI (Boot) 

Constant 3.44*** 0.36 [2.74, 4.11] 

Booster (Taken = 1, Not taken = 0) -0.25* 0.11 [-0.46, -0.04] 

PDN 0.02 0.01 [-0.00, 0.05] 

PME 0.01 0.04 [-0.06, 0.08] 

PMR 0.24*** 0.03 [0.19, 0.29] 

Condition (Relative benefit – loss = 1, 

Descriptive norm only = 0) 
-0.07 0.12 [-0.29, 0.17] 

R2 = .52***, F (5, 192) = 41.41, p = .000 

Note. *p < .05, **p < .01, ***p < .001. PME = Perceived Message Effectiveness (measured by 

“This message makes me think about the negative outcomes of not getting a COVID-19 booster 

shot.”), PMR = Perceived Message Relevance, ATT = Attitude, PDN = Perceived Descriptive 

Norm. 

 

Table 32 

Total, Indirect and Direct Effects of Relative Benefit Motivation Appeal – Loss Frame (N = 198) 

 Effect SE (Boot) 95% CI (Boot) 

Total Effect -0.10 0.12 [-0.34, 0.13] 

Condition ––> PME ––> ATT 0.01 0.03 [-0.06, 0.07] 

Condition ––> PMR ––> ATT -0.04 0.04 [-0.12, 0.03] 

Condition ––> ATT -0.07 0.12 [-0.29, 0.17] 

Note. * denotes significance based on 95% bootstrap CI. PME = Perceived Message 

Effectiveness (measured by “This message makes me think about the negative outcomes of not 

getting a COVID-19 booster shot.”), PMR = Perceived Message Relevance, ATT = Attitude. 

 

The moderated mediation model (Table 33, Table 34, Figure 18, and Figure 19) showed 

that relative benefit motivation and fear of missing out did not moderate the effect of relative 

benefit motivation appeal – loss frame message (vs. descriptive norm only message) on message 

perceptions and attitude. In addition, relative benefit motivation was positively associated with 

perceived message effectiveness (B = 0.04, p = .018, bootstrap SE = 0.02, 95% bootstrap CI 
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[0.00, 0.08]) and negatively associated with attitude (B = -0.02, p = .020, bootstrap SE = 0.01, 

95% bootstrap CI [-0.04, -0.00]). FEAR OF MISSING OUT was positively associated with PME 

(B = 0.06, p = .000, bootstrap SE = 0.02, 95% bootstrap CI [0.03, 0.10]) and PMR (B = 0.03, p 

= .024, bootstrap SE = 0.01, 95% bootstrap CI [0.01, 0.04]). 

 

Figure 18 

Moderated Mediation Model of Relative Benefit Motivation Appeal – Loss Frame (Moderator: 

Relative Benefit Motivation) 

 

 

Table 33 

Moderated Mediation Model of Relative Benefit Motivation Appeal – Loss Frame (Moderator: 

Relative Benefit Motivation; N = 198) 

Mediator: PME 

 B SE (Boot) 95% CI (Boot) 

Constant 1.99** 0.56 [0.95, 3.18] 

Booster (Taken = 1, Not taken = 0) 0.48 0.22 [0.05, 0.07] 
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Condition (Relative benefit – loss = 1, 

Descriptive norm only = 0) 
0.83*** 0.22 [0.40, 1.27] 

BEN 0.04* 0.02 [0.00, 0.08] 

BEN*Condition 0.01 0.03 [-0.06, 0.07] 

R2 = .14***, F (4, 193) = 8.07, p = .000 

Mediator: PMR 

 B SE (Boot) 95% CI (Boot) 

Constant 4.79*** 0.41 [3.98, 5.59] 

Booster (Taken = 1, Not taken = 0) 0.27 0.15 [-0.03, 0.56] 

Condition (Relative benefit – loss = 1, 

Descriptive norm only = 0) 
-0.16 0.15 [-0.47, 0.10] 

BEN 0.04** 0.01 [0.01, 0.06] 

BEN*Condition -0.00 0.02 [-0.04, 0.04] 

R2 = .09***, F (4, 193) = 5.05, p = .001 

Dependent Variable: ATT 

 B SE (Boot) 95% CI (Boot) 

Constant 3.33*** 0.36 [2.67, 4.03] 

Booster (Taken = 1, Not taken = 0) -0.25* 0.11 [-0.48, -0.04] 

PDN 0.03* 0.01 [0.00, 0.06] 

PME 0.02 0.03 [-0.05, 0.09] 

PMR 0.24*** 0.02 [0.19, 0.29] 

Condition (Relative benefit – loss = 1, 

Descriptive norm only = 0) 
-0.05 0.11 [-0.26, 0.18] 

BEN -0.02* 0.01 [-0.04, -0.00] 

BEN*Condition 0.01 0.02 [-0.02, 0.04] 

R2 = .54***, F (7, 190) = 31.23, p = .000 

Note. +p < .1. *p < .05, **p < .01, ***p < .001. PME = Perceived Message Effectiveness 

(measured by “This message makes me think about the negative outcomes of not getting a 

COVID-19 booster shot.”), PMR = Perceived Message Relevance, ATT = Attitude, PDN = 

Perceived Descriptive Norm, BEN = Relative Benefit Motivation. 

 

Figure 19 

Moderated Mediation Model of Relative Benefit Motivation Appeal – Loss Frame (Moderator: 

Fear of Missing Out) 
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Table 34 

Moderated Mediation Model of Relative Benefit Motivation Appeal – Loss Frame (Moderator: 

Fear of Missing Out; N = 198) 

Mediator: PME 

 B SE (Boot) 95% CI (Boot) 

Constant 2.50*** 0.52 [1.50, 3.61] 

Booster (Taken = 1, Not taken = 0) 0.31 0.22 [-0.16, 0.76] 

Condition (Relative benefit – loss = 1, 

Descriptive norm only = 0) 
0.85*** 0.22 [0.41, 1.27] 

FOMO 0.06*** 0.02 [0.03, 0.10] 

FOMO*Condition -0.04 0.02 [-0.09, 0.00] 

R2 = .16*, F (4, 193) = 9.30, p = .000 

Mediator: PMR 

 B SE (Boot) 95% CI (Boot) 

Constant 4.79*** 0.34 [4.16, 5.49] 

Booster (Taken = 1, Not taken = 0) 0.13 0.16 [-0.19, 0.44] 

Condition (Relative benefit – loss = 1, 

Descriptive norm only = 0) 
-0.13 0.15 [-0.45, 0.14] 

FOMO 0.03* 0.01 [0.01, 0.04] 

FOMO*Condition 0.00 0.02 [-0.02, 0.04] 

R2 = .09**, F (4, 193) = 4.56, p = .002 

Dependent Variable: ATT 

 B SE (Boot) 95% CI (Boot) 

Constant 3.40*** 0.36 [2.73, 4.09] 
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Booster (Taken = 1, Not taken = 0) -0.20 0.02 [-0.42, 0.02] 

PDN 0.03* 0.02 [-0.00, 0.06] 

PME 0.03 0.04 [-0.05, 0.09] 

PMR 0.24*** 0.02 [0.19, 0.29] 

Condition (Relative benefit – loss = 1, 

Descriptive norm only = 0) 
-0.08 0.12 [-0.31, 0.16] 

FOMO -0.01 0.01 [-0.03, 0.00] 

FOMO*Condition 0.01 0.01 [-0.02, 0.03] 

R2 = .53***, F (7, 190) = 30.41, p = .000 

Note. +p < .1. *p < .05, **p < .01, ***p < .001. PME = Perceived Message Effectiveness 

(measured by “This message makes me think about the negative outcomes of not getting a 

COVID-19 booster shot.”), PMR = Perceived Message Relevance, ATT = Attitude, PDN = 

Perceived Descriptive Norm, FOMO = Fear of Missing Out. 

 

Identification Condition vs. Descriptive Norm Only Condition 

The mediation model (Table 35, Table 36, and Figure 20) showed that the identification 

motivation appeal message (vs. descriptive norm only message) did not have a total effect on 

attitudes (Effect = -0.06, bootstrap SE = 0.13, 95% bootstrap CI [-0.29, 0.20]). Identification 

motivation appeal message (vs. descriptive norm only message) significantly increased perceived 

message effectiveness (B = 0.48, p = .007, bootstrap SE = 0.18, 95% bootstrap CI [0.14, 0.86]) 

but did not affect perceived message relevance (B = -0.15, p = .332, bootstrap SE = 0.16, 95% 

bootstrap CI [-0.46, 0.16]). Both perceived message effectiveness (B = 0.23, p = .000, bootstrap 

SE = 0.06, 95% bootstrap CI [0.10, 0.36]) and perceived message relevance (B = 0.13, p = .000, 

bootstrap SE = 0.03, 95% bootstrap CI [0.08, 0.19]) were positively associated with attitude. 

Perceived message effectiveness mediated the effect of identification motivation appeal on 

attitude (effect = 0.11, bootstrap SE = 0.05, 95% bootstrap CI [0.03, 0.22]) while perceived 

message relevance did not mediate the effect on attitude (effect = -0.02, bootstrap SE = 0.02, 

95% bootstrap CI [-0.07, 0.02]). The direct effect of identification motivation appeal message on 
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attitude (effect = -0.15, bootstrap SE = 0.12, 95% bootstrap CI [-0.38, 0.08]) was also not 

significant. 

 

Figure 20 

Mediation Model of Identification Motivation Appeal 

 

 

Table 35 

Mediation Model of Identification Motivation Appeal (N = 196) 

Mediator: PME 

 B SE (Boot) 95% CI (Boot) 

Constant 4.28*** 0.36 [3.53, 5.01] 

Booster (Taken = 1, Not taken = 0) 0.26 0.18 [-0.09, 0.61] 

Condition (Identification = 1, 

Descriptive norm only = 0) 
0.48** 0.18 [0.14, 0.86] 

R2 = .05**, F (2, 193) = 4.41, p = .009 

Mediator: PMR 

 B SE (Boot) 95% CI (Boot) 

Constant 4.99*** 0.32 [4.35, 5.60] 

Booster (Taken = 1, Not taken = 0) 0.42** 0.16 [0.11, 0.73] 

Condition (Identification = 1, 

Descriptive norm only = 0) 
-0.15 0.16 [-0.46, 0.16] 

R2 = .04*, F (2, 193) = 4.26, p = .016 

Dependent Variable: ATT 

 B SE (Boot) 95% CI (Boot) 

Constant 2.76*** 0.47 [1.92, 3.80] 
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Booster (Taken = 1, Not taken = 0) -0.17 0.11 [-0.38, 0.05] 

PDN 0.06*** 0.02 [0.02, 0.09] 

PME 0.23*** 0.06 [0.10, 0.36] 

PMR 0.13*** 0.03 [0.08, 0.19] 

Condition (Identification = 1, 

Descriptive norm only = 0) 
-0.15 0.12 [-0.37, 0.11] 

R2 = .48***, F (5, 190) = 35.22, p = .000 

Note. *p < .05, **p < .01, ***p < .001. PME = Perceived Message Effectiveness (measured by 

“This message makes me think about the positive outcomes of getting a COVID-19 booster 

shot.”), PMR = Perceived Message Relevance, ATT = Attitude, PDN = Perceived Descriptive 

Norm. 

 

Table 36 

Total, Indirect and Direct Effects of Identification Motivation Appeal (N = 196) 

 Effect SE (Boot) 95% CI (Boot) 

Total Effect -0.06 0.13 [-0.29, 0.20] 

Condition ––> PME ––> ATT 0.11* 0.05 [0.03, 0.22] 

Condition ––> PMR ––> ATT -0.02 0.02 [-0.07, 0.02] 

Condition ––> ATT -0.15 0.12 [-0.38, 0.08] 

Note. * denotes significance based on 95% bootstrap CI. PME = Perceived Message 

Effectiveness (measured by “This message makes me think about the positive outcomes of 

getting a COVID-19 booster shot.”), PMR = Perceived Message Relevance, ATT = Attitude. 

 

The moderated mediation model (Table 37, Table 38, Figure 21, and Figure 22) showed 

that identification motivation and upward social comparison did not moderate the effect of 

identification motivation appeal message (vs. descriptive norm only message) on message 

perceptions and attitude. In addition, identification motivation was positively associated with 

perceived message effectiveness (B = 0.03, p = .021, bootstrap SE = 0.01, 95% bootstrap CI 

[0.01, 0.06]).  
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Figure 21 

Moderated Mediation Model of Identification Motivation Appeal (Moderator: Identification 

Motivation) 

 

 

Table 37 

Moderated Mediation Model of Identification Motivation Appeal (Moderator: Identification 

Motivation; N = 196) 

Mediator: PME 

 B SE (Boot) 95% CI (Boot) 

Constant 4.13*** 0.47 [3.22, 5.08] 

Booster (Taken = 1, Not taken = 0) 0.23 0.18 [-0.13, 0.59] 

Condition (Identification = 1, 

Descriptive norm only = 0) 
0.48** 0.17 [0.14, 0.83] 

IDEN 0.02 0.02 [-0.02, 0.05] 

IDEN*Condition -0.00 0.03 [-0.06, 0.06] 

R2 = .06*, F (4, 191) = 2.93, p = .022 

Mediator: PMR 

 B SE (Boot) 95% CI (Boot) 

Constant 4.34*** 0.38 [3.60, 5.07] 
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Booster (Taken = 1, Not taken = 0) 0.34* 0.15 [0.05, 0.64] 

Condition (Identification = 1, 

Descriptive norm only = 0) 
-0.12 0.14 [-0.41, 0.16] 

IDEN 0.03* 0.01 [0.01, 0.06] 

IDEN*Condition 0.02 0.02 [-0.02, 0.06] 

R2 = .13***, F (4, 191) = 7.40, p = .000 

Dependent Variable: ATT 

 B SE (Boot) 95% CI (Boot) 

Constant 2.84*** 0.52 [1.93, 4.01] 

Booster (Taken = 1, Not taken = 0) -0.15 0.10 [-0.36, 0.06] 

PDN 0.06*** 0.02 [0.03, 0.10] 

PME 0.22*** 0.07 [0.09, 0.35] 

PMR 0.15*** 0.03 [0.09, 0.20] 

Condition (Identification = 1, 

Descriptive norm only = 0) 
-0.15 0.12 [-0.37, 0.10] 

IDEN -0.02 0.01 [-0.04, 0.00] 

IDEN*Condition -0.00 0.02 [-0.04, 0.03] 

R2 = .50***, F (7, 188) = 26.55, p = .000 

Note. +p < .1. *p < .05, **p < .01, ***p < .001. PME = Perceived Message Effectiveness 

(measured by “This message makes me think about the positive outcomes of getting a COVID-

19 booster shot.”), PMR = Perceived Message Relevance, ATT = Attitude, PDN = Perceived 

Descriptive Norm, IDEN = Identification Motivation. 

 

Figure 22 

Moderated Mediation Model of Identification Motivation Appeal (Moderator: Upward Social 

Comparison) 
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Table 38 

Moderated Mediation Model of Identification Motivation Appeal (Moderator: Upward Social 

Comparison; N = 196) 

Mediator: PME 

 B SE (Boot) 95% CI (Boot) 

Constant 4.16*** 0.45 [3.27, 5.05] 

Booster (Taken = 1, Not taken = 0) 0.26 0.18 [-0.08, 0.62] 

Condition (Identification = 1, 

Descriptive norm only = 0) 
0.48** 0.18 [0.14, 0.87] 

USC 0.01 0.01 [-0.02, 0.04] 

USC*Condition -0.00 0.02 [-0.04, 0.04] 

R2 = .05*, F (4, 191) = 2.54, p = .041 

Mediator: PMR 

 B SE (Boot) 95% CI (Boot) 

Constant 4.41*** 0.40 [3.64, 5.17] 

Booster (Taken = 1, Not taken = 0) 0.42** 0.15 [0.12, 0.72] 

Condition (Identification = 1, 

Descriptive norm only = 0) 
-0.13 0.16 [-0.44, 0.17] 

USC 0.02 0.01 [-0.00, 0.03] 

USC*Condition 0.02 0.02 [-0.02, 0.06] 

R2 = .09**, F (4, 191) = 4.65, p = .001 

Dependent Variable: ATT 

 B SE (Boot) 95% CI (Boot) 
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Constant 2.97*** 0.48 [2.13, 4.05] 

Booster (Taken = 1, Not taken = 0) -0.19 0.10 [-0.40, 0.02] 

PDN 0.06*** 0.02 [0.03, 0.10] 

PME 0.22*** 0.07 [0.09, 0.35] 

PMR 0.14*** 0.03 [0.09, 0.20] 

Condition (Identification = 1, 

Descriptive norm only = 0) 
-0.15 0.12 [-0.38, 0.10] 

USC -0.01 0.01 [-0.03, 0.00] 

USC*Condition -0.01 0.01 [-0.03, 0.02] 

R2 = .50***, F (7, 188) = 26.53, p = .000 

Note. +p < .1. *p < .05, **p < .01, ***p < .001. PME = Perceived Message Effectiveness 

(measured by “This message makes me think about the positive outcomes of getting a COVID-

19 booster shot.”), PMR = Perceived Message Relevance, ATT = Attitude, PDN = Perceived 

Descriptive Norm, USC = Upward Social Comparison. 

 

Social Award Condition vs. Injunctive Norm Only Condition 

The mediation model (Table 39, Table 40, and Figure 23) showed that the social award 

motivation appeal message (vs. injunctive norm only message) did not have a total effect on 

attitudes (Effect = -0.21, bootstrap SE = 0.12, 95% bootstrap CI [-0.44, 0.04]). Social award 

motivation appeal message (vs. injunctive norm only message) significantly increased perceived 

message effectiveness (B = 0.37, p = .011, bootstrap SE = 0.14, 95% bootstrap CI [0.09, 0.66]) 

but did not affect perceived message relevance (B = 0.13, p = 0.394, bootstrap SE = 0.16, 95% 

bootstrap CI [-0.18, 0.44]). Both perceived message effectiveness (B = 0.19, p = 0.004, bootstrap 

SE = 0.09, 95% bootstrap CI [0.03, 0.37]) and perceived message relevance (B = 0.12, p = .000, 

bootstrap SE = 0.03, 95% bootstrap CI [0.06, 0.17]) were positively associated with attitude. 

Perceived message effectiveness mediated the effect of social award motivation appeal on 

attitude (effect = 0.07, bootstrap SE = 0.05, 95% bootstrap CI [0.00, 0.18]) while perceived 

message relevance did not mediate the effect on attitude (effect = 0.02, bootstrap SE = 0.02, 95% 



 123 

      

 

 

bootstrap CI [-0.02, 0.05]). The direct effect of social award motivation appeal on attitude (effect 

= -0.30, bootstrap SE = 0.11, 95% bootstrap CI [-0.53, -0.07]) was significant but contrary to the 

direction proposed in hypothesis. 

 

Figure 23 

Mediation Model of Social Award Motivation Appeal 

 

 

Table 39 

Mediation Model of Social Award Motivation Appeal (N = 194) 

Mediator: PME 

 B SE (Boot) 95% CI (Boot) 

Constant 5.34*** 0.34 [4.66, 6.04] 

Booster (Taken = 1, Not taken = 0) -0.15 0.14 [-0.43, 0.11] 

Condition (Social award = 1, 

Injunctive norm only = 0) 
0.37* 0.14 [0.09, 0.66] 

R2 = .04*, F (2, 191) = 3.89, p = .022 

Mediator: PMR 

 B SE (Boot) 95% CI (Boot) 

Constant 4.61*** 0.36 [3.92, 5.34] 

Booster (Taken = 1, Not taken = 0) 0.44** 0.15 [0.14, 0.73] 

Condition (Social award = 1, 

Injunctive norm only = 0) 
0.13 0.16 [-0.18, 0.44] 

R2 = .04*, F (2, 191) = 4.42, p = .013 

Dependent Variable: ATT 
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 B SE (Boot) 95% CI (Boot) 

Constant 3.83*** 0.50 [2.94, 4.94] 

Booster (Taken = 1, Not taken = 0) -0.18 0.12 [-0.41, 0.05] 

PIN 0.03* 0.02 [-0.01, 0.07] 

PME 0.19** 0.09 [0.03, 0.37] 

PMR 0.12*** 0.03 [0.06, 0.17] 

Condition (Social award = 1, 

Injunctive norm only = 0) 
-0.30* 0.11 [-0.53, -0.07] 

R2 = .34***, F (5, 188) = 19.46, p = .000 

Note. *p < .05, **p < .01, ***p < .001. PME = Perceived Message Effectiveness (measured by 

“This message makes me think about the positive outcomes of getting a COVID-19 booster 

shot.”), PMR = Perceived Message Relevance, ATT = Attitude, PIN = Perceived Injunctive 

Norm. 

 

Table 40 

Total, Indirect and Direct Effects of Social Award Motivation Appeal (N = 194) 

 Effect SE (Boot) 95% CI (Boot) 

Total Effect -0.21 0.12 [-0.44, 0.04] 

Condition ––> PME ––> ATT 0.07* 0.05 [0.00, 0.18] 

Condition ––> PMR ––> ATT 0.02 0.02 [-0.02, 0.05] 

Condition ––> ATT -0.30* 0.11 [-0.53, -0.07] 

Note. * denotes significance based on 95% bootstrap CI. PME = Perceived Message 

Effectiveness (measured by “This message makes me think about the positive outcomes of 

getting a COVID-19 booster shot.”), PMR = Perceived Message Relevance, ATT = Attitude. 

 

The moderated mediation model (Table 41, Table 42, Figure 24, and Figure 25) showed 

that social award motivation and need for approval did not moderate the effect of social award 

motivation appeal message (vs. injunctive norm only message) on message perceptions and 

attitude. In addition, social award motivation was positively associated with perceived message 

relevance (B = 0.04, p = .000, bootstrap SE = 0.01, 95% bootstrap CI [0.02, 0.07]). 
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Figure 24 

Moderated Mediation Model of Social Award Motivation Appeal (Moderator: Social Award 

Motivation) 

 

 

Table 41 

Moderated Mediation Model of Social Award Motivation Appeal (Moderator: Social Award 

Motivation; N = 194) 

Mediator: PME 

 B SE (Boot) 95% CI (Boot) 

Constant 4.97*** 0.40 [4.16, 5.78] 

Booster (Taken = 1, Not taken = 0) -0.20 0.15 [-0.52, 0.07] 

Condition (Social award = 1, 

Injunctive norm only = 0) 
0.38* 0.14 [0.10, 0.67] 

AWA 0.01 0.01 [-0.01, 0.04] 

AWA*Condition 0.02 0.02 [-0.02, 0.05] 

R2 = .07**, F (4, 189) = 3.60, p = .008 

Mediator: PMR 

 B SE (Boot) 95% CI (Boot) 

Constant 4.24*** 0.38 [3.51, 4.98] 
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Booster (Taken = 1, Not taken = 0) 0.32* 0.14 [0.04, 0.59] 

Condition (Social award = 1, 

Injunctive norm only = 0) 
0.10 0.14 [-0.16, 0.37] 

AWA 0.04** 0.01 [0.02, 0.07] 

AWA*Condition -0.00 0.02 [-0.04, 0.04] 

R2 = .15***, F (4, 189) = 8.19, p = .000 

Dependent Variable: ATT 

 B SE (Boot) 95% CI (Boot) 

Constant 3.73*** 0.51 [2.79, 4.80] 

Booster (Taken = 1, Not taken = 0) -0.16 0.12 [-0.40, 0.07] 

PIN 0.04* 0.02 [-0.00, 0.08] 

PME 0.19** 0.09 [0.02, 0.37] 

PMR 0.13*** 0.03 [0.07, 0.18] 

Condition (Social award = 1, 

Injunctive norm only = 0) 
-0.29* 0.11 [-0.51, -0.06] 

AWA -0.01 0.01 [-0.03, 0.01] 

AWA*Condition 0.01 0.02 [-0.02, 0.04] 

R2 = .35***, F (8, 186) = 14.00, p = .000 

Note. + p < 0.1. * p < 0.05, ** p < 0.01, *** p < 0.001. PME = Perceived Message Effectiveness 

(measured by “This message makes me think about the positive outcomes of getting a COVID-

19 booster shot.”), PMR = Perceived Message Relevance, ATT = Attitude, PIN = Perceived 

Injunctive Norm, AWA = Social Award Motivation. 

 

Figure 25 

Moderated Mediation Model of Social Award Motivation Appeal (Moderator: Need for 

Approval) 
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Table 42 

Moderated Mediation Model of Social Award Motivation Appeal (Moderator: Need for 

Approval; N = 194) 

Mediator: PME 

 B SE (Boot) 95% CI (Boot) 

Constant 5.28*** 0.44 [4.45, 6.17] 

Booster (Taken = 1, Not taken = 0) -0.14 0.14 [-0.44, 0.13] 

Condition (Social award = 1, 

Injunctive norm only = 0) 
0.39* 0.15 [0.10, 0.69] 

NFA -0.00 0.01 [-0.02, 0.02] 

NFA*Condition 0.01 0.02 [-0.04, 0.04] 

R2 = .04*, F (4, 189) = 1.97, p = .100 

Mediator: PMR 

 B SE (Boot) 95% CI (Boot) 

Constant 4.77*** 0.45 [3.93, 5.66] 

Booster (Taken = 1, Not taken = 0) 0.39* 0.15 [0.08, 0.69] 

Condition (Social award = 1, 

Injunctive norm only = 0) 
0.07 0.15 [-0.24, 0.36] 

NFA 0.02 0.01 [-0.00, 0.04] 

NFA*Condition -0.02 0.02 [-0.06, 0.02] 

R2 = .06*, F (4, 189) = 3.16, p = .015 

Dependent Variable: ATT 

 B SE (Boot) 95% CI (Boot) 

Constant 3.84*** 0.54 [2.88, 5.08] 
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Booster (Taken = 1, Not taken = 0) -0.19 0.12 [-0.42, 0.06] 

PIN 0.03* 0.02 [-0.01, 0.07] 

PME 0.19** 0.09 [0.02, 0.37] 

PMR 0.12*** 0.03 [0.06, 0.17] 

Condition (Social award = 1, 

Injunctive norm only = 0) 
-0.30* 0.11 [-0.53, -0.09] 

NFA 0.00 0.01 [-0.02, 0.02] 

NFA*Condition -0.00 0.02 [-0.03, 0.03] 

R2 = .34***, F (7, 186) = 13.75, p = .000 

Note. +p < .1. *p < .05, **p < .01, ***p < .001. PME = Perceived Message Effectiveness 

(measured by “This message makes me think about the positive outcomes of getting a COVID-

19 booster shot.”), PMR = Perceived Message Relevance, ATT = Attitude, PIN = Perceived 

Injunctive Norm, NFA = Need for Approval. 

 

Social Punishment Condition vs. Injunctive Norm Only Condition 

The mediation model (Table 43, Table 44, and Figure 26) showed that the social 

punishment motivation appeal message (vs. injunctive norm only message) did not have a total 

effect on attitudes (Effect = -0.14, bootstrap SE = 0.12, 95% bootstrap CI [-0.35, 0.10]). Social 

punishment motivation appeal message (vs. injunctive norm only message) significantly 

increased perceived message effectiveness (B = 0.46, p = .002, bootstrap SE = 0.23, 95% 

bootstrap CI [0.00, 0.90]) but did not affect perceived message relevance (B = -0.27, p = .106, 

bootstrap SE = 0.17, 95% bootstrap CI [-0.59, 0.06]). Perceived message effectiveness (B = -

0.06, p = .171, bootstrap SE = 0.04, 95% bootstrap CI [-0.14, 0.03]) was not significantly 

associated with attitude. Perceived message relevance was positively associated with attitude (B 

= 0.16, p = .000, bootstrap SE = 0.02, 95% bootstrap CI [0.11, 0.20]). Neither perceived message 

effectiveness (effect = -0.03, bootstrap SE = 0.03, 95% bootstrap CI [-0.09, 0.01]) nor perceived 

message relevance (effect = -0.04, bootstrap SE = 0.03, 95% bootstrap CI [-0.10, 0.01]) mediated 

the effect of social punishment motivation appeal message on attitude. The direct effect of social 
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punishment motivation appeal message on attitude (effect = -0.07, bootstrap SE = 0.12, 95% 

bootstrap CI [-0.29, 0.16]) was also not significant. 

 

Figure 26 

Mediation Model of Social Punishment Motivation Appeal 

 

 

Table 43 

Mediation Model of Social Punishment Motivation Appeal (N = 203) 

Mediator: PME 

 B SE (Boot) 95% CI (Boot) 

Constant 2.80*** 0.51 [1.79, 3.77] 

Booster (Taken = 1, Not taken = 0) 0.71** 0.22 [0.30, 1.18] 

Condition (Social punishment = 1, 

Injunctive norm only = 0) 
0.46* 0.23 [0.00, 0.90] 

R2 = .07***, F (2, 200) = 7.38, p = .001 

Mediator: PMR 

 B SE (Boot) 95% CI (Boot) 

Constant 4.67*** 0.38 [3.88, 5.40] 

Booster (Taken = 1, Not taken = 0) 0.67*** 0.17 [0.34, 1.02] 

Condition (Social punishment = 1, 

Injunctive norm only = 0) 
-0.27 0.17 [-0.59, 0.06] 

R2 = .08***, F (2, 200) = 9.04, p = .000 

Dependent Variable: ATT 

 B SE (Boot) 95% CI (Boot) 

Constant 3.49*** 0.44 [2.57, 4.35] 
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Booster (Taken = 1, Not taken = 0) 0.00 0.12 [-0.23, 0.22] 

PIN 0.05*** 0.02 [0.02, 0.08] 

PME -0.06 0.04 [-0.14, 0.03] 

PMR 0.16*** 0.02 [0.11, 0.20] 

Condition (Social punishment = 1, 

Injunctive norm only = 0) 
-0.07 0.12 [-0.29, 0.16] 

R2 = .37***, F (5, 197) = 23.35, p = .000 

Note. *p < .05, **p < .01, ***p < .001. PME = Perceived Message Effectiveness (measured by 

“This message makes me think about the negative outcomes of not getting a COVID-19 booster 

shot.”), PMR = Perceived Message Relevance, ATT = Attitude, PIN = Perceived Injunctive 

Norm. 

 

Table 44 

Total, Indirect and Direct Effects of Social Punishment Motivation Appeal (N = 203) 

 Effect SE (Boot) 95% CI (Boot) 

Total Effect -0.14 0.12 [-0.35, 0.10] 

Condition ––> PME ––> ATT -0.03 0.03 [-0.09, 0.01] 

Condition ––> PMR ––> ATT -0.04 0.03 [-0.10, 0.01] 

Condition ––> ATT -0.07 0.12 [-0.29, 0.16] 

Note. * denotes significance based on 95% bootstrap CI. PME = Perceived Message 

Effectiveness (measured by “This message makes me think about the negative outcomes of not 

getting a COVID-19 booster shot.”), PMR = Perceived Message Relevance, ATT = Attitude. 

 

The moderated mediation model (Table 45, Table 46, Figure 27, and Figure 28) showed 

that social punishment motivation and fear of negative evaluation did not moderate the effect of 

social punishment motivation appeal message (vs. injunctive norm only message) on message 

perceptions and attitude. In addition, social punishment motivation was positively associated 

with perceived message effectiveness (B = 0.03, p = .039, bootstrap SE = 0.02, 95% bootstrap CI 
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[0.00, 0.07]). Fear of missing out was also positively associated with perceived message 

relevance (B = 0.04, p = .034, bootstrap SE = 0.02, 95% bootstrap CI [0.00, 0.07]). 

 

Figure 27 

Moderated Mediation Model of Social Punishment Motivation Appeal (Moderator: Social 

Punishment Motivation) 

 

 

Table 45 

Moderated Mediation Model of Social Punishment Motivation Appeal (Moderator: Social 

Punishment Motivation; N = 203) 

Mediator: PME 

 B SE (Boot) 95% CI (Boot) 

Constant 2.30*** 0.53 [1.19, 3.32] 

Booster (Taken = 1, Not taken = 0) 0.64** 0.22 [0.22, 1.08] 

Condition (Social punishment = 1, 

Injunctive norm only = 0) 
0.46* 0.23 [0.00, 0.90] 

PUN 0.03* 0.02 [0.00, 0.07] 

PUN*Condition -0.00 0.02 [-0.05, 0.04] 



 132 

      

 

 

R2 = .11***, F (4, 198) = 5.81, p = .000 

Mediator: PMR 

 B SE (Boot) 95% CI (Boot) 

Constant 4.44*** 0.43 [3.56, 5.25] 

Booster (Taken = 1, Not taken = 0) 0.62*** 0.17 [0.29, 0.98] 

Condition (Social punishment = 1, 

Injunctive norm only = 0) 
-0.27 0.16 [-0.59, 0.06] 

PUN 0.02 0.01 [0.00, 0.04] 

PUN*Condition -0.01 0.02 [-0.04, 0.03] 

R2 = .10***, F (4, 198) = 5.78, p = .000 

Dependent Variable: ATT 

 B SE (Boot) 95% CI (Boot) 

Constant 3.42*** 0.48 [2.50, 4.41] 

Booster (Taken = 1, Not taken = 0) 0.01 0.12 [-0.22, 0.24] 

PIN 0.05*** 0.02 [0.02, 0.09] 

PME -0.05 0.04 [-0.14, 0.03] 

PMR 0.16*** 0.02 [0.12, 0.21] 

Condition (Social punishment = 1, 

Injunctive norm only = 0) 
-0.07 0.11 [-0.29, 0.16] 

PUN -0.01 0.01 [-0.03, 0.01] 

PUN*Condition 0.01 0.01 [-0.02, 0.04] 

R2 = .38***, F (7, 195) = 16.81, p = .000 

Note. +p < .1. *p < .05, **p < .01, ***p < .001. PME = Perceived Message Effectiveness, PMR = 

Perceived Message Relevance (measured by “This message makes me think about the negative 

outcomes of not getting a COVID-19 booster shot.”), ATT = Attitude, PIN = Perceived 

Injunctive Norm, PUN = Social Punishment Motivation. 

 

Figure 28 

Moderated Mediation Model of Social Punishment Motivation Appeal (Moderator: Fear of 

Negative Evaluation) 
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Table 46 

Moderated Mediation Model of Social Punishment Motivation Appeal (Moderator: Fear of 

Negative Evaluation; N = 203) 

Mediator: PME 

 B SE (Boot) 95% CI (Boot) 

Constant 2.37*** 0.61 [1.15, 3.55] 

Booster (Taken = 1, Not taken = 0) 0.66** 0.22 [0.26, 1.14] 

Condition (Social punishment = 1, 

Injunctive norm only = 0) 
0.51* 0.23 [0.06, 0.93] 

FNE 0.04* 0.02 [0.00, 0.07] 

FNE*Condition -0.01 0.02 [-0.06, 0.04] 

R2 = .10***, F (4, 198) = 5.51, p = .000 

Mediator: PMR 

 B SE (Boot) 95% CI (Boot) 

Constant 4.56*** 0.50 [3.52, 5.47] 

Booster (Taken = 1, Not taken = 0) 0.65*** 0.17 [0.33, 0.99] 

Condition (Social punishment = 1, 

Injunctive norm only = 0) 
-0.26 0.17 [-0.58, 0.08] 

FNE 0.02 0.01 [-0.00, 0.04] 

FNE*Condition -0.01 0.02 [-0.04, 0.03] 

R2 = .09***, F (4, 198) = 5.00, p = .001 

Dependent Variable: ATT 

 B SE (Boot) 95% CI (Boot) 
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Constant 3.35*** 0.49 [2.41, 4.34] 

Booster (Taken = 1, Not taken = 0) 0.00 0.12 [-0.23, 0.23] 

PIN 0.05*** 0.02 [0.02, 0.09] 

PME -0.05 0.05 [-0.14, 0.04] 

PMR 0.16*** 0.02 [0.12, 0.20] 

Condition (Social punishment = 1, 

Injunctive norm only = 0) 
-0.06 0.11 [-0.26, 0.17] 

FNE -0.01 0.01 [-0.03, 0.01] 

FNE*Condition 0.01 0.01 [-0.01, 0.04] 

R2 = .38***, F (7, 195) = 16.76, p = .000 

Note. +p < .1. *p < .05, **p < .01, ***p < .001. PME = Perceived Message Effectiveness 

(measured by “This message makes me think about the negative outcomes of not getting a 

COVID-19 booster shot.”), PMR = Perceived Message Relevance, ATT = Attitude, PIN = 

Perceived Injunctive Norm, FNE = Fear of Negative Evaluation. 
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Chapter 8 Discussion  

Results Summary 

 Pilot study 1 developed and validated an instrument for norm conformity motivations. 

The study showed that the scale had adequate face validity, content validity, convergent and 

discriminant validity, and reliability. 

 Pilot study 2 developed norm-based messages with motivation appeals in the context of 

getting a COVID-19 booster, followed by the main study that tested the persuasiveness of the 

motivation appeals on attitudes and behavioral intentions. The main study found that norm-based 

messages with motivation appeals did not results in more favorable attitudes of getting a 

COVID-19 booster compared to norm-based messages. Also, there was no direct effect of 

motivation appeals on attitudes toward getting a COVID-19 booster in all models, except that 

social award motivation appeal had a negative direct effect on attitudes. 

When looking at the mediation paths, norm-based messages with motivation appeals led 

to higher perceived message effectiveness but did not change perceived message relevance 

compared to norm-based messages without motivation appeals. In the models involving accuracy 

motivation condition, identification condition, relative benefit (gain) condition, and social award 

condition, perceived message effectiveness was positively associated with attitudes. In the 

models involving relative benefit (loss) condition and social punishment condition, perceived 

message effectiveness was not associated with attitudes. Perceived message relevance was 

positively associated with attitudes toward getting a COVID-19 booster. Individual 

characteristics did not moderate the effect of norm-based messages with motivation appeals on 

message perceptions and attitudes compared to norm-based messages. 
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The Main Effect of Motivation Appeals 

The study found that norm-based messages with motivation appeals did not increase 

attitudes and behavioral intentions of COVID-19 vaccination compared to norm-based messages. 

The results suggest that the persuasiveness of norm conformity motivation appeals is generally 

limited.  

The lack of the main effect may be due to psychological reactance and counterargument 

against the benefits or costs of COVID-19 vaccination. Previous studies found that adding 

benefits or costs statements to norm-based messages increased favorable attitudes and behavioral 

intentions (Do et al., 2021; Koh, 2019; van der Linden, 2015; Yoon et al., 2016). But the topics 

in these studies (i.e., recycling, drinking bottled water, reusing towels, and saving) were unlikely 

to induce high psychological reactance and counterargument.  

However, in this study, there might be strong counterargument and psychological 

reactance given the context and the time of data collection. Thinking that the vaccines were 

unsafe and useless was one of the main reasons for COVID-19 vaccine hesitancy (Troiano & 

Nardi, 2021). Message recipients with strong beliefs of vaccine unsafety and uselessness may 

argue back the benefits or costs presented in the motivation appeals. For example, the accuracy 

motivation appeal may be argued back if the message recipients believe that a booster is not safe 

or useful. Also, Bokhari and Shahzad (2022) found that for individuals that were not fully 

compliant with COVID-19 prevention measures, psychological reactance is a significant factor 

in influencing their behaviors. Participants in this study likely had strong psychological reactance 

because they did not follow the booster recommendation though they were already eligible for a 

booster before taking Survey I.  
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The time of data collection may also result in recruiting participants with strong 

counterargument and psychological reactance against COVID-19 booster recommendation. Most 

participants in this study were recruited in February and March 2022, about three months after 

authorization of a booster shot to all U.S. individuals 18 years of age and older (U.S. Food and 

Drug Administration, 2021c). Individuals who were eligible but had not got a booster in 

February and March likely had a strong opinion against COVID-19 boosters and easily argued 

against the benefits or costs of norm (non)conformity presented in the messages. Research shows 

that it is a more and more difficult task to change COVID-19 vaccination attitudes and 

behavioral intentions with persuasion messages as time passes. Bokemper et al. (2021) found 

that messages emphasizing community interest and reciprocity of vaccination benefits and 

embarrassment of not getting vaccinated were effective for participants recruited in fall 2020. 

However, the same messages were not effective for participants recruited in spring 2021. The 

authors explained that individuals who remained unvaccinated in spring 2021 were harder to 

persuade.  

Research also suggests that what individuals care about changes as the pandemic 

progresses. Jordan et al. (2021) found that messages emphasizing public health benefits were 

more effective than messages highlighting personal health benefits for participants recruited in 

March 2020. But the effect was not significant for the participants recruited in late April 2020. 

These findings suggests that the individual perceived importance of collective health benefits 

decreases and the perceived importance of personal health benefits increases as the pandemic 

continues. These findings probably also indicates that the influence of social norms may wane 

over time. As individuals care more about their own health, they may be concerned more with 

protection and side effects brought by the vaccination. In that case, they may not be persuaded by 
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social benefits of vaccination such as social award, social punishment, and identification with 

admired groups. Also, although accuracy and relative benefit motivation presented personal 

health benefits, the arguments were based on social norms (i.e., what others do are likely to be 

correct and do not miss out on the protection other people get). Individuals may see these 

arguments weak when they care much about personal health.    

Perceived Message Effectiveness as a Mediator 

 This study showed that motivation appeals increased perceived message effectiveness, 

which was indicated by the extent to which individuals thought about the positive or negative 

outcomes of the norm (non)conformity behavior. The type of outcome (i.e., positive or negative) 

that individuals thought about was consistent with the type of outcome that the motivation 

appeals intended to present. Specifically, accuracy motivation appeal, identification motivation 

appeal, relative benefit motivation appeal – gain frame, and social award motivation appeal led 

individuals to think about the positive outcomes of the norm conformity behavior. Relative 

benefit motivation appeal – loss frame and social punishment motivation led individuals to think 

about the negative outcomes of the norm nonconformity behavior. The extent to which 

individuals thought about the positive outcomes of norm conformity behaviors was positively 

associated with attitudes toward getting a COVID-19 booster. In contrast, the extent to which 

individuals thought about the negative outcomes of norm conformity behaviors was not 

associated with attitudes. In sum, the mediation path through the thinking about positive 

outcomes of norm conformity was significant while the mediation path through the thinking 

about negative outcomes of norm nonconformity was not significant. Although some of the 

mediation paths through perceived message effectiveness were significant, discussing the 

theoretical and practical implications should take caution given the absence of the total effect. 
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The Significant Mediation Path Through Thinking About Positive Outcomes 

The study found that motivation appeals that presented the benefits of getting a COVID-

19 booster increased participants’ thinking about the positive outcomes of getting a booster. The 

thinking about positive outcomes was positively associated with attitudes toward getting a 

booster. The results suggest that norm conformity motivation appeals likely increased attitudes 

and intentions through the cognitive process of generating positive thoughts about the norm 

(non)conformity behavior. The number and the valence of thoughts elicited by messages is an 

important indicator of message persuasiveness and message recipients’ cognitive responses 

(Gilbert et al., 1998; Kim & Cappella, 2019). Messages that elicit more favorable thoughts about 

a behavior are more likely to increase favorable attitudes, and messages that produce more 

unfavorable thoughts are typically not persuasive (Kim & Cappella, 2019). The cognitive process 

may also explain previous studies which found that communicating the gain or loss of health 

behaviors increased perceived message effectiveness (Grummon et al., 2019; Grummon et al., 

2022; Noar et al., 2018; Taillie et al., 2020; Tripp et al., 2021), attitudes (Yoon et al., 2016), and 

behavioral intentions (Do et al., 2021; Koh, 2019; van der Linden, 2015). 

In addition, the mediation path provides support for the argument that norm conformity is 

driven by the evaluation of the expected benefits and costs of norm (non)conformity behaviors 

(Farrow et al., 2017; Falk & Scholz, 2018; Gavrilets, 2020; Stallen et al., 2013; Young, 2015). 

By making message recipients think about the benefits of the norm conformity behavior, the 

motivation appeals add to the value of the norm conformity behavior. The valuation system 

changes attitudes and behavioral intentions because of individuals’ tendency to maximize the 

value they expect from their actions (Buckholtz, 2015; Colombo, 2014; Folk & Scholz, 2018). 

The Nonsignificant Mediation Path Through Thinking About Negative Outcomes 
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The study found that motivation appeals that presented the costs of not getting a COVID-

19 booster increased thinking about the negative outcomes of not getting a booster. However, 

thinking about negative outcomes was not associated with attitudes toward getting a booster. 

Previous studies also found that communicating the negative outcomes of not getting a COVID-

19 vaccine may not influence attitudes and behavioral intentions. Capasso et al. (2021) found 

that compared to no message control, emphasizing the possible pride of getting the vaccine (i.e., 

feeling proud about taking the opportunity to protect yourself and others) increased attitudes and 

intentions of vaccination. However, emphasizing the possible regret of not getting the vaccine 

(i.e., avoiding feeling regret about not taking the opportunity to protect yourself and others) did 

not affect the attitude and intention of vaccination (Capasso et al., 2021).  

Psychological reactance may explain the unintended effect of loss-framed messages 

(Huang & Liu, 2021). Studies found that loss-framed (vs. gain-framed) messages led to stronger 

psychological reactance (Cho & Sands, 2011; Reinhart et al., 2007; Shen, 2015). It is likely 

because the language used in a loss-framed message is more intense and controlling and is often 

perceived as “a command that must be answered, obeyed, or reacted against” (Cho & Sands, 

2011, p. 310). Also, because a loss-framed message often elicits negative emotions, it is likely 

perceived as more “manipulative” (Shen, 2015, p. 977). Therefore, more thinking about the 

negative outcomes of not getting a COVID-19 booster may induce psychological reactance. And 

the increased psychological reactance may offset the persuasiveness of motivation appeals. 

In addition, uncertainty about the vaccine may also affect the effectiveness of messages 

communicating the benefits or cost of a behavior. Huang and Liu (2021) found that a loss-framed 

message communicating the risk of not getting a COVID-19 vaccine was more effective than a 

gain-framed message among participants who were primed with high uncertainty about the 
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vaccine through a thought-listing task. However, the loss-framed message was less persuasive in 

the low uncertainty condition through increased psychological reactance (Huang & Liu, 2021). 

Huang and Liu explained that individuals were more likely to engage in heuristic processing 

under low uncertainty. When using heuristic processing, individuals may use the valence of 

message frames as a heuristic cue and thus feel more reactance when reading the loss-framed 

message. In this current study, participants had an average perceived uncertainty score of 5.79 on 

a 1 to 7 scale. A higher score indicated less uncertainty about getting a COVID-19 booster. 

Therefore, participants in this study generally had low uncertainty about getting a booster. Based 

on Huang and Liu’s findings, messages communicating the negative outcomes of not getting a 

booster may be less persuasive.  

Cognitive Deliberation and Persuasiveness of Norm-based Message 

The results about the mediation path involving perceived message effectiveness also 

suggest that presenting the benefits of norm (non)conformity in norm-based messages may have 

the same effect as prompting message recipients to engage in cognitive deliberation of social 

norm information. Melnyk et al. (2011) found that increasing cognitive deliberation of 

descriptive and injunctive norm messages elicited more positive and less negative thoughts about 

the norm conformity behavior and changed attitudes and behavioral intentions. This study shows 

that presenting the benefits or costs of the norm conformity behavior has a similar effect: it 

makes message recipients think about the positive or negative outcomes of the norm 

(non)conformity behavior. And in turn, thinking about positive outcomes affects attitudes and 

behavioral intentions.  

However, this study did not formally test the role of cognitive deliberation. In Melnyk 

and colleagues’ study (2011), participants in the high deliberation condition read the instruction, 
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“You will see an article on the screen. Please read the article very carefully! Afterward, you will 

be asked to write down your thoughts about the topic of the article.” In this current study, 

message recipients read the instruction before seeing the Facebook post, “In this study, we would 

like to read a Facebook post about COVID-19 booster shot by Immunization Action Coalition 

(IAC) and then answer a few questions. Please read the message carefully.” The instruction was 

similar to the high cognitive deliberation condition in Melnyk and colleagues’ study, but the 

language was less impelling. Therefore, message recipients in this current study likely engaged 

in a moderate amount of cognitive deliberation of the Facebook post. This study and Melnyk and 

colleagues’ study suggest that prompting individuals to engage in high cognitive deliberation of 

social norm information or presenting the benefits or costs of norm (non)conformity when 

cognitive deliberation is moderate may similarly lead to more favorable and less unfavorable 

thoughts about the behavior. 

Future studies should manipulate cognitive deliberation to fully understand how the 

effectiveness of norm conformity motivation appeals is related to cognitive deliberation. 

Supposing that individuals who read norm-based messages are less likely to think about positive 

and negative outcomes when cognitive deliberation is low (vs. high), the difference in 

persuasiveness between norm-based messages with motivation appeals and norm-based 

messages should be larger when cognitive deliberation is low (vs. high). However, the 

hypothesis should be tested by future experimental studies. 

Perceived Message Relevance as a Mediator 

 The study found that perceived message relevance was associated with attitudes, which is 

consistent with the findings in previous studies (Hullet, 2002; Keating, 2020; Rettie et al., 2005; 

O’Reilly et al., 2016; Varnali, 2014). However, the motivation appeals did not affect perceived 
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message relevance. Previous studies on perceived message relevance suggest that messages are 

perceived as more relevant when they describe behavioral outcomes that are more important to 

message recipients (Roser, 1990; Zhao & Peterson, 2016). This hypothesis was further supported 

by studies on matching, which found that messages addressing the outcomes that message 

recipients care about were perceived as more relevant than messages addressing other outcomes 

(DeBono & Packer, 1991; Hullet, 2002; Yoon & Ferle, 2018). In this study, it is likely that the 

benefits or costs presented in the motivation appeals were not perceived as important to message 

recipients when they were not matched with norm conformity motivations.  

Direct Effect of Motivation Appeals on Attitudes 

 This study found social award appeal had a significant negative direct effect on attitudes 

toward getting a COVID-19 booster. It is possibly because message recipients thought the 

benefit stated in the social award motivation appeal message was unlikely to happen. The social 

award motivation appeal said that “People around you will be proud of you if you take the 

responsibility to protect families, friends, and fellow community members by getting the booster 

shot.” Being proud may be a strong social award that is more difficult to obtain than other social 

awards like appreciation. Also, being proud of an individual may likely occur among the 

individuals’ close social networks (e.g., family and close friends) and less likely among the 

general “people around you.” Therefore, message recipients may consider the benefits stated in 

the social award motivation appeal unlikely to happen. Although the motivation appeal may 

increase favorable attitudes by making recipients think about the positive outcomes, the 

perception that the positive outcome is unlikely to happen may negatively affect attitudes. 

However, the explanation needs to be empirically tested. 
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Except for social award appeal, the direct effect of other motivation appeals on attitudes 

was not significant. It means that the impact of motivation appeals on attitudes that is not 

through perceived message effectiveness and perceived message relevance was not significant 

(VanderWeele, 2015). It does not rule out the existence of other mediation pathways that were 

not examined in this study. This study focused only on the cognitive pathways through which 

motivation appeals affect attitudes. Motivation appeals may affect attitudes also through 

affective processes. For example, given that different motivation appeals lead to consideration of 

either positive or negative outcomes, positive or negative emotion may also be a mediator in the 

process. Future studies may explore other possible mediation paths in the process. 

The Insignificant Moderation Effect 

 This study did not find any moderation effects of message recipients’ characteristics. The 

result is inconsistent with what was found in previous studies about message matching (Teeny et 

al., 2021). One underlying assumption of the matching effect is that a targeted message 

recipient’s characteristics reflect motivational tendencies (Rothman et al., 2020). Although the 

message recipients’ characteristics examined in this study may reflect their motivational 

tendencies, the motivational tendencies may not be the motivation that guides the behavior of 

getting a COVID-19 booster. For example, although a need for approval suggests that 

individuals may typically be guided by the desire to obtain social approval in most life scenarios, 

individuals may not necessarily be guided by this motivation when they make a behavioral 

decision on getting a COVID-19 booster.  

 Goal framing theory (Lindenberg & Step, 2007) posits that multiple goals may guide 

individual behaviors. The goal that becomes focal at the moment guides the cognitive process 

and the behavioral choice. For example, when the normative goal, an overarching goal identified 
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in goal framing theory, becomes focal, individuals’ norm beliefs become more accessible; they 

are more sensitive to social norm cues like approval and disapproval; and their tendency to 

conform to norms is activated (Lindenberg & Step, 2007). The theory posits that both internal 

and situational factors shift the relative weight of different goals: They determine which goal 

carries more weight than other goals and becomes the focal goal that guides behaviors at the 

moment of decision. For example, internal factors, such as a strong egoistic value, may make the 

goal to pursue personal benefits consistently more salient than other goals and discourage 

individuals from engaging in environmental behaviors (Lindenberg & Step, 2007). However, 

situational factors, such as the presence of significant others who support environmental 

behaviors, may make the normative goal more salient at the moment and encourage the 

individual to engage in ecological behaviors (Lindenberg & Step, 2007). 

 In this study, the message recipients’ characteristics are the internal factors that reflect 

individuals’ consistent tendency to pursue a particular goal. Based on the conceptual meanings, 

the individual characteristics measured in this study, including need for closure, upward social 

comparison, fear of missing out, need for approval, and fear of negative evaluation may reflect 

the motivational tendency to arrive at a definite and correct decision (Gelfand & Harrington, 

2015), to compare to and emulate the superior group (Butzer & Kuiper, 2006), to secure the 

benefits that other people obtain (Przybylski et al., 2013), to gain approval from others (Cramer, 

2014), and avoid negative evaluation from others (Leary, 1983).  

However, the context, COVID-19 booster shots, is the situational factor that may 

influence which goal governs the behavior choice at the moment. Although the message 

recipients’ characteristics may make a motivational tendency consistently more salient, the 

motivation that drives the context-specific behavior (i.e., getting a COVID-19 booster shot) may 
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differ from the general motivational tendency. When processing the persuasion messages and 

deciding on getting a booster shot, other motivations, such as restoring the freedom of behavior 

choice and avoiding side effects of vaccination, may outweigh these underlying motivational 

tendencies.  

In addition, the norm conformity motivation measure in this study also reflects general 

motivational tendencies. The instruction of the norm conformity motivation scale says, 

“Consider situations when you follow what most people do” and “Consider situations when you 

follow what most people think you should do or expect you to do.” Therefore, the scores show 

what motivations drive norm conformity in a typical life scenario that participants think of. 

However, the motivation that drives conformity to the norm of getting a COVID-19 booster shot 

may differ from the motivation that drives norm conformity in the case that participants think of. 

Pool and Schwegler (2007) found that individuals may be driven by different norm conformity 

motivations for different behaviors. They found that the accuracy motive was the strongest 

motivation that drove recycling behavior while other-related motive (i.e., social punishment and 

award motivation) was the strongest motive that drove drinking behavior. The findings suggest 

that the measure of norm conformity motivation may need to be context-specific to capture the 

motivations that drive norm conformity of the focal behavior. For example, to understand the 

motivations that drive conformity to COVID-19 booster norms, the measure should prompt 

participants to think about following the norms to get a COVID-19 booster. 

Different from the individual characteristics mentioned above, perceived uncertainty of 

behavioral choice was measured in the context of getting a COVID-19 booster (i.e., When you 

think about whether your decision to get a COVID-19 booster shot is correct, how do you feel?). 

However, it was also not a significant moderator in the model. It is possibly because the overall 
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uncertainty about getting a COVID-19 booster was low. Only 71 (8.95%) participants scored 

lower than 4 on a 7-point scale. A lower score indicated more uncertainty about getting a 

COVID-19 booster. The low uncertainty among the participants meant that most participants 

were not motivated to follow social norms to make a correct decision and reduce uncertainty. 

Therefore, the message matching did not work. 

Limitations 

 The studies have several limitations, which suggest a careful interpretation of the results 

and future studies to further validate the findings. First, the pilot study only tested the construct 

validity and reliability of the instrument with a single sample recruited from MTurk. It is unclear 

if the instrument is valid and reliable in other samples. In addition, several psychometric 

characteristics, such as criterion validity (Allen, 2017), item information, and differential item 

functioning (Livingston, 2006), were not evaluated in this study. Therefore, it is unclear if the 

score obtained from the instrument predicts the score of an expected outcome (i.e., criterion 

validity), if each item provides a similar amount of information on the test score (i.e., item 

information), and if the instrument or items function differently for different demographic groups 

of participants (i.e., differential item functioning). To further evaluate the validity and 

generalizability of the instrument, future studies may test the instrument in different samples and 

examine these psychometric characteristics.  

Second, the main study analyses did not have adequate power to detect the effect due to 

an insufficient sample size, a small effect size, and measurement error. The final sample size in 

the main study did not meet the sample size computed from the a priori power analysis. Several 

reasons led to the failure to recruit enough participants. Robinson et al. (2019) estimated that 

there were at least 14,600 workers active on MTurk every month. As of February 10, 2022, 
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64.3% of the U.S. population had been fully vaccinated, and 53.2% of the total booster-eligible 

population had not yet received a booster (CDC, 2022a). This means that less than 34.2% of the 

U.S. population were eligible for a booster but had not received the dose. If the MTurk 

participant pool was representative of the U.S. population, then about 4,990 MTurk participants 

were eligible for this study every month. Moss et al. (2020) found that the response rate of 

MTurk participants for a single wave study was 19.12%, with a pay rate of 9 dollars per hour. 

Therefore, if this study included a single-wave survey with a pay rate of 9 dollars per hour, there 

would be about 954 participants per month. However, because this study had a two-wave survey 

with a pay rate of $6.3–$9 per hour for completing both Survey 1 and 2, the expected sample size 

should be much smaller than 954 participants per month. In addition, the size of the effect found 

in this study was smaller than the effect size used for a priori power analysis. A larger sample 

size is needed to detect a small effect size. Otherwise, the power is low (Reinhart, 2015). 

Furthermore, the main study did not use an analysis method that takes into account the 

measurement error (e.g., structural equation modeling). The measurement error may also affect 

the power to detect the effect (Reinhart, 2015).  

In sum, due to the small effect size, insufficient sample size, and the possible 

measurement error, the main study analyses were underpowered (Reinhart, 2015). Therefore, we 

may not make a confident conclusion that the main, mediation and interaction effect that were 

not detected in this study does not exist. Future studies may test the hypotheses with adequate 

power by recruiting enough participants and using an analysis method that takes into account 

measurement error.  

Third, the main study used a single-item measure for perceived message effectiveness. It 

is because this study found that the UNC Perceived Message Effectiveness Scale (Baig et al., 
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2019) had a low reliability with the sample of this study. The scale was developed for anti-

smoking messages and was validated in three samples, including a convenience U.S. adult 

sample recruited from MTurk, an adolescent sample, and an adult sample from a previous 

tobacco study. The scale had a high reliability in the Baig et al. (2019) study but had a low 

reliability in this study. This may suggest that the scale may be suitable for the context of 

reducing unhealthy behaviors, but may not be suitable for the context of COVID-19 boosters or 

the context of encouraging healthy behaviors.  

Using a single-item measure brings several concerns. Compared to a multi-item measure 

that may cover different construct dimensions, a single-item measure may only capture one of 

the construct dimensions (Viswanathan, 2005). Studies show that perceived message 

effectiveness includes various dimensions and that different measures of perceived message 

effectiveness cover different dimensions. For example, perceived message effectiveness may be 

considered a two-dimension construct that includes message attribute and message impact 

(Dillard & Ye, 2008) or be considered a two-dimension construct that includes message-directed 

or personalized effect (Brennan et al., 2014). In addition, Noar et al. (2018a) found considerable 

variability in perceived message effectiveness measures in terms of what dimensions were 

captured by the measure. Some measures focus on the general perceptions of a message and ask 

if a message is believable, memorable, or interesting, while some measures focus on perceptions 

of expected message effects and ask if a message motivates behavior, makes one think about the 

risks, or increases one’s confidence to engage in a behavior (Noar et al., 2018a). With the single-

item measure, this study only captured the thinking about positive or negative outcome 

dimension of message effectiveness. Therefore, the interpretation of the results should be 

constrained to the effect of motivation appeals on recipients’ thinking about positive or negative 
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outcomes (one dimension of perceived message effectiveness) instead of an impact on the 

general perceived message effectiveness construct. 

Also, it is unlikely to evaluate many psychometric properties of a single-item measure, 

such as internal consistency (Viswanathan, 2005). If a single-item need to be employed, its 

validity should be demonstrated through a high covariation with other measures of the construct 

and a high test-retest reliability across studies (Viswanathan, 2005). However, this study cannot 

provide such validation.  

Fourth, although the main study tested a mediation model, it does not warrant a causal 

mediation process. Some of the assumptions for causal inference, including temporal order and 

confounding variables (VanderWeele, 2015), may not be met in this study. Although the measure 

of message perceptions preceded the measure of attitudes and behavioral intentions in the 

questionnaire, the observed temporal order may not accurately reflect the temporal order in 

cognitive process. Also, in addition to perceived norms, other confounding variables in the 

mediator-outcome path may not be captured in this study. For example, the value of the outcome 

before the treatment may be a confounding variable (VanderWeele, 2015). Therefore, prior 

attitudes and intentions toward COVID-19 boosters may be confounding variables and should 

have been measured and included in the analysis. With these in mind, we need to refrain from 

making a causal interpretation of the mediation findings in this study. 

Lastly, several limitations of message design constrain the generalizability and ecological 

validity of the study. The study only tested one message for each condition. Although the study 

used one of the three different images in the Facebook posts, it may still be considered a single-

message design because each treatment (i.e., motivation appeal) was only represented by one 

version of message content. A single-message design does not provide good evidence for 
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generalization (O’Keefe, 2015). Future studies may test multiple messages generated based on 

the same idea of norm conformity motivation appeal. In addition, to avoid the intervening effect 

of social media cues (i.e., number of comments, likes, and shares), the Facebook posts did not 

include any social media cues. Therefore, the stimuli were different from real Facebook posts. 

This may reduce the credibility of the Facebook post stimuli and affect the persuasion effect. 

Future studies may explore how to rule out the effect of social media cues while including them 

in the experiment stimuli. 

Also, although this study shows that social punishment message increased thinking about 

negative outcomes, this study does not recommend using social punishment message in practice. 

This study tested the social punishment condition due to theoretical consideration. If the social 

punishment motivation appeal message was found persuasive, then it supported the theoretical 

idea that social punishment motivates norm conformity. However, health communication 

practices seldomly use messages indicating punishment because punishment statement may lead 

to unintended backfire effect. Therefore, future studies and health communication practices 

should take cautions if they consider including social punishment motivation appeal in messages.  

Moreover, future studies may improve on selecting and testing the visuals accompanying 

the social media messages. To increase the study generalizability, future studies may use a more 

rigorous procedure to choose the visuals in the message stimuli. To ensure that the visuals were 

representative of the pictures used by health organizations, studies may gather all vaccine-related 

visuals from social media posts by health organizations and randomly sample several visuals 

from the pool. Also, research has shown that social media messages with visuals were shared 

more but research was needed on what kinds of images were shared most (King & Lazard, 
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2020). Future studies may design different visuals and examine which type of visuals produce 

better persuasion and message dissemination outcomes.  

Theoretical and Practical Implications 

Theoretically, the pilot study contributes to social norm theories by synthesizing and 

defining five norm conformity motivations. The framework fills the gap in research of social 

norm influence process by providing clear conceptual and operational definitions of norm 

conformity motivations; synthesizing motivations identified in previous studies; distinguishing 

motivations to conform to descriptive and injunctive norms; and considering the understanding 

of norm conformity motivations from the perspectives of different fields including social 

psychology, economics, neuroscience, and communication. In addition, by developing and 

employing a norm conformity motivation instrument, the pilot study found individual variations 

in the norm conformity motivation scores, which suggests the existence of different levels of 

norm conformity motivations in the population. The instrument also contributes to future social 

norm theory development by providing a tool to test the process of social norm influence (Bell & 

Cox, 2015).  

In health communication practices, the instrument can be used to understand message 

recipients’ norm conformity motivations. And then, health communication practitioners can 

design persuasion messages that match message recipients’ motivations to change health 

behaviors. Although the message strategies tested in this study had limited persuasion effect, the 

instrument allows researchers and practitioners to test other possible message strategies that 

target norm conformity motivations. For example, are messages presenting the benefits or costs 

related to norm conformity motivations more persuasive for individuals with high perceived 

norms? Do social award and social punishment motivation appeal more persuasive when the 
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referent group is more proximal to message recipients (e.g., people in your neighborhood vs. 

people in the United States)? For individuals with a high social award or punishment motivation, 

do interventions that promote family or peer discussion about social award or punishment 

increase norm conformity in a community? 

The main study contributes to the advancement of social norm and message matching 

theories by suggesting the role of benefits and costs evaluation in norm influence and the 

importance of motivation salience in message matching. The main study found that including 

motivation appeals (i.e., linking norm (non)conformity with the benefits or costs related to norm 

conformity motivations) in norm-based messages may increase favorable attitudes by making 

message recipients think about the positive or negative outcomes of norm (non)conformity. This 

suggests that individual responses to norm-based persuasion messages may be partially driven by 

cognitive evaluation of the positive or negative outcomes. Future theorizing of social norm 

influence may consider the role of evaluations of positive or negative outcomes. For example, 

TNSB theorizes outcome expectation as a moderator in the influence of descriptive norms on 

behavioral intentions. It is possible that expectation and evaluation of norm (non)conformity 

outcomes is a mediator in the norm conformity process. These hypotheses need to be tested in 

future studies. 

In addition, the lack of message matching effect in the main study suggests the 

importance of considering motivation salience in the message matching theory. Compared to 

matching message content with individual characteristics that represent general motivation 

tendencies, the message matching theory may emphasize more on matching message content 

with salient or focal motivations at the moment of message processing and behavioral decision 

making. In communication practice, if it is unlikely to learn which motivations are salient at the 
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moment, matching can also be done by priming a motivation before message exposure (e.g., 

Wheeler et al., 2008).  

Unfortunately, the main study did not find a main effect of norm conformity motivation 

appeal on attitudes. So, we cannot recommend it as an effective message strategy to encourage 

COVID-19 booster uptake in health communication practice. The results may suggest that norm 

conformity motivation appeals may be persuasive at the early stage of the pandemic or for 

individuals who do not have a strong attitude against COVID-19 vaccination. Also, norm 

conformity motivation appeal may be useful in other health contexts such as flu and HPV 

vaccination where message recipients do not have strong attitudes and psychological reactance as 

in the COVID-19 booster context. In addition, using a proximal referent group (e.g., use people 

in your neighborhood instead of people in the United States) in the messages may increase the 

value of the benefits and costs. Health communication practitioners may observe a stronger 

persuasion effect of norm conformity motivation appeals when the message use a more proximal 

norm referent group. Such hypotheses need to be tested in future studies.  

Conclusion 

  The dissertation provided a framework that synthesized norm conformity motivations 

identified in previous research, developed and validated an instrument to measure the 

motivations, and tested the effectiveness of norm conformity motivation appeals in changing 

attitudes and intentions to engage in health behaviors (i.e., get a COVID-19 booster). The main 

study showed that norm conformity motivation appeals only indirectly increased attitudes 

through changing perceived message effectiveness. Matching motivation appeals with individual 

characteristics did not increase message persuasiveness. The dissertation contributes to the social 

norm literature and health communication practice by providing a conceptual framework and a 
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measurement tool of norm conformity motivations. The framework and the instrument allow 

future studies to further the understanding of the process of social norm influence in different 

contexts and enable health communication practitioners to gauge recipients’ norm conformity 

motivations and design tailored messages. The main study contributes to social norm theories by 

suggesting the importance of benefits and costs evaluation in social norm influence. The main 

study also contributes to the message matching theory and practice by suggesting the importance 

of motivation salience. Future studies and practices of message matching may need to consider 

what motivations are salient when making behavioral decisions.   
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Appendix A Message Stimuli1 

Figure A1 

Descriptive Norm Only Message Option 1 (52 Words) 

 

  

 

1 Motivational appeals are highlighted with italic font in the appendix. In pilot study 2 and main study, all the 

message text was nonitalic. 
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Figure A2 

Descriptive Norm Only Message Option 2 (54 Words) 

 

  



 158 

      

 

 

Figure A3 

Accuracy Motivation Message Option 1 (49 Words) 

 

  

According to a recent national survey, most fully vaccinated adults say they 

will get a COVID-19 vaccine booster. They are making the right decision for 

their health. Getting a booster can increase your protection against infection, 

severe illness, and hospitalization caused by COVID-19. Get a booster 

when you’re eligible.
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Figure A4 

Accuracy Motivation Message Option 2 (50 Words) 

 

  

According to a recent national survey, most fully vaccinated adults say they 

will get a COVID-19 vaccine booster. They are taking the most effective 

action to protect themselves. Getting a booster can increase your protection 

against infection, severe illness, and hospitalization caused by COVID-19.

Get a booster when you’re eligible.
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Figure A5 

Relative Benefit Motivation Message (Gain Frame) Option 1 (54 Words) 

 

  

According to a recent national survey, most fully vaccinated adults say they 

will get a COVID-19 vaccine booster. They are protecting themselves from 

infections and severe illness caused by COVID-19. With a booster shot, you 

can also get the protection that other people who have been boosted obtain. 

Get a booster when you’re eligible.
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Figure A6 

Relative Benefit Motivation Message (Gain Frame) Option 2 (53 Words) 

 

  

According to a recent national survey, most fully vaccinated adults say they 

will get a COVID-19 vaccine booster. They choose to enhance their 

protection against severe illness with a booster shot. Like most people, you 

can keep yourself protected against COVID-19 simply by getting a booster 

shot. Get a booster when you’re eligible.
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Figure A7 

Relative Benefit Motivation Message (Loss Frame) Option 1 (52 Words) 

 

  

According to a recent national survey, most fully vaccinated adults say they 

will get a COVID-19 vaccine booster. They are protecting themselves from 

infections and severe illness caused by COVID-19. You are missing the 

protection that most people obtain if you have not got a booster. Get a 

booster when you’re eligible.
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Figure A8 

Relative Benefit Motivation Message (Loss Frame) Option 2 (53 Words) 

 

  

According to a recent national survey, most fully vaccinated adults say they 

will get a COVID-19 vaccine booster. While most other people are getting 

protected, you may leave yourself vulnerable to infections and severe 

illness of COVID-19 without getting a booster shot. Do not be left 

unprotected. Get a booster when you’re eligible.
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Figure A9 

Identification Motivation Message Option 1 (54 Words) 

 

  

According to a recent national survey, most fully vaccinated adults say they 

will get a COVID-19 vaccine booster. People who get a booster shot have a 

stronger sense of responsibility for their health and care about their family 

and community. Be one of those healthy and responsible adults. Get a 

booster when you’re eligible.
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Figure A10 

Identification Motivation Message Option 2 (54 Words) 

 

  

According to a recent national survey, most fully vaccinated adults say they 

will get a COVID-19 vaccine booster. People who get a booster care about 

their own health and their family and community. Be one of those who are 

responsible for their health, their family, and the community. Get a booster 

when you’re eligible.
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Figure A11 

Injunctive Norm Only Message Option 1 (82 Words) 

 

  

According to a recent national survey, most fully vaccinated adults think 

other Americans should get a COVID-19 vaccine booster. Getting a booster 

can protect local communities, including your friends and family who are not 

eligible for vaccination and people who are at increased risk for severe 

illness from COVID-19. Booster doses are now recommended for all 

individuals 12 yeas of age and older. All COVID-19 vaccines, including 

Pfizer, Moderna, and Johnson & Johnson have approved boosters. Get a 

booster when you’re eligible.
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Figure A12 

Injunctive Norm Only Message Option 2 (80 Words) 

 

  

According to a recent national survey, most fully vaccinated adults think 

other Americans should get a COVID-19 vaccine booster. Getting a booster 

can protect local communities, including your friends and family who are not 

eligible for vaccination and people who are at increased risk for severe 

illness from COVID-19. All individuals 12+ are eligible for a COVID-19 

booster dose. You can receive any of the vaccines for your booster dose. 

Learn more at https://bit.ly/2ZAxVaX. Get a booster when you’re eligible.
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Figure A13 

Social Award Motivation Message Option 1 (81 Words) 

 

  

According to a recent national survey, most fully vaccinated adults think 

other Americans should get a COVID-19 vaccine booster. Getting a booster 

can protect local communities, including your friends and family who are not 

eligible for vaccination and people who are at increased risk for severe 

illness from COVID-19. People around you will be proud of you if you take 

the responsibility to protect families, friends, and fellow community 

members by getting the booster shot. Get a booster when you’re eligible.
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Figure A14 

Social Award Motivation Message Option 2 (81 Words) 

 

  

According to a recent national survey, most fully vaccinated adults think 

other Americans should get a COVID-19 vaccine booster. Getting a booster 

can protect local communities, including your friends and family who are not 

eligible for vaccination and people who are at increased risk for severe 

illness from COVID-19. The many people who encourage you to get a 

booster will thank you for taking the responsibility to protect our families, 

friends, and fellow community members. Get a booster when you’re eligible.
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Figure A15 

Social Punishment Motivation Message Option 1(85 Words) 

 

  

According to a recent national survey, most fully vaccinated adults think 

other Americans should get a COVID-19 vaccine booster. Getting a booster 

can protect local communities, including your friends and family who are not 

eligible for vaccination and people who are at increased risk for severe 

illness from COVID-19. Not making a good choice for your health and the 

health of your friends, family, and fellow community members will let people 

around you unprotected and disappointed in your decision. Get a booster 

when you’re eligible.
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Figure A16 

Social Punishment Motivation Message Option 2 (82 Words) 

  

According to a recent national survey, most fully vaccinated adults think 

other Americans should get a COVID-19 vaccine booster. Getting a booster 

can protect local communities, including your friends and family who are not 

eligible for vaccination and people who are at increased risk for severe 

illness from COVID-19. Do not be a person who turns down the 

responsibility to protect their family and community. People would be 

disappointed with those who make an irresponsible decision. Get a booster 

when you’re eligible.
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Appendix B Pilot Study 2 Questionnaire 

The purpose of the survey is to gather feedback on messages designed to promote 

COVID-19 booster shots. You will read definitions of 5 norm conformity motivations and 16 

messages about COVID-19 booster shots. We would like your feedback on the extent to which 

the messages appeal to each norm conformity motivations, the extent to which the messages are 

easy to read and understand, and your general feeling about the persuasiveness of the messages. 

[Next Page] 

People follow social norms for different reasons. People may follow descriptive norm 

(i.e., what most other people do) because of the following motivations: 

• Accuracy motivation refers to the desire to take correct actions in respond to a 

situation. When motivated for accuracy reasons, people often look at what most 

other people do to find out the most correct and adaptive behaviors to respond to 

the situation at hand. 

o Example: If most people get a COVID-19 booster shot, I may follow what 

they do to get a booster shot because it is likely that getting a booster shot 

is effective in preventing infections of COVID-19 if most people do that. 

• Relative benefit motivation refers to the desire to obtain the benefits that others 

who engage in the behavior may obtain. As individuals perceive that most other 

people obtain benefits by engaging in a behavior, they are more likely to follow 

the descriptive norms because they are afraid of missing the opportunity to gain 

the benefits that most others who engage in the behavior are able to obtain. 
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o Example: When I see most people get a COVID-19 booster shot, I will 

follow the norm because I do not want to miss the protection that most 

other people obtain by getting the booster shot. 

• Identification with admired group motivation refers to the desire to identify with 

a group that one admires. By following the behavior of people that a person 

admires, the person may feel that they are a member of the group that they 

admire. 

o Example: I admire people who are knowledgeable, dependable, manage 

their health very well, and plan for their life wisely. When I find that most 

of them (i.e., people I admire) get a COVID-19 booster shot, I will follow 

their norm to get a booster shot because conforming to the norm makes me 

feel that I am one of those who I admire, which makes me feels good 

about myself. 

Also, people may follow injunctive norm (i.e., what most other people expect one to do) 

because of the following motivations: 

• Social award motivation refers to the desire to gain social award such as gaining 

approval, acceptance, encouragement, and compliments from others, and 

therefore maintain rewarding relationship with others.  

o Example: If most people around me think that I should get a COVID-19 

booster shot because getting a COVID-19 booster shot can help people 

around me prevent COVID-19 infection, I will do that because I want to 

be seen as responsible and liked by others. 
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• Social punishment motivation refers to the desire to avoid social penalty such as 

being ostracized, disapproved, criticized, and disliked by others. 

o Example: If most people around me think that I should get a COVID-19 

booster shot because getting a COVID-19 booster shot can help people 

around me prevent infection, I will do that because I do not want others to 

think me as being irresponsible and disapprove me. 

[Next Page] 

[Participants will read each message and answer the following questions for each message.] 

Appeal to Motivation 

1. How well does the message you just read appeal to accuracy motivation? (Note: 

Appealing to accuracy motivation means the message shows that one makes a correct 

decision if they follow the norm of getting a booster.) 

2. How does well the message you just read appeal to relative benefit motivation in a gain 

frame? (Note: Appealing to relative benefit motivation in a gain frame means the 

message shows that one get the benefit that most other people get if they follow the norm 

of getting a booster.) 

3. How well does the message you just read appeal to relative benefit motivation in a loss 

frame? (Note: Appealing to relative benefit motivation in a gain frame means the 

message shows that one loses the benefit that most other people get if they DO NOT 

follow the norm of getting a booster.) 

4. How well does the message you just read appeal to identification with admired group 

motivation? (Note: Appealing to identification with admired group motivation means the 
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message shows that one becomes a person who is admired if they follow the norm of 

getting a booster.) 

5. How well does the message you just read appeal to social award motivation? (Note: 

Appealing to social award motivation means the message shows that one will get social 

award such as approval, acceptance, and compliments if they follow the norm of getting a 

booster.) 

6. How well does the message you just read appeal to social punishment motivation? (Note: 

Appealing to social punishment motivation means the message shows that one will get 

social punishment such as being ostracized, disapproved, criticized, and disliked if they 

DO NOT follow the norm of getting a booster.) 

Scale 

1 = not appeal to the motivation at all to 10 = appeal to the motivation very well 

Suggestions on Improving Motivational Appeals 

 The message was designed to appeal to the [insert the motivation name] motivation. Do 

you have any suggestions to make the message better appeal to the motivation? (text-entry box) 

Message Comprehensibility 

Based on your experience reading the message, please rate the message on the following 

scales.  

1. Hard (1) – Easy (7) 

2. Difficult (1) – Simple (7) 

3. Demanding (1) – Effortless (7) 

4. Confusing (1) – Clear (7) 

5. Incomprehensible (1) – Understandable (7) 
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Suggestions on Improving Message Readability and Comprehensibility 

Do you have any suggestions to make the message easier to read and understand? 

[Next Page] 

Demographics 

You are almost done. Now we would like to know more about yourself. Please answer the 

following questions. 

1. What is your age? ___ (enter a number from 18 to 99) 

2. What is your sex? 

a. Male 

b. Female 

c. Intersex 

d. Other   

3. Does your gender identity match your sex assigned at birth? 

a. Yes 

b. No - Please list your gender identity: (       )  

4. What is your ethnic background? (circle all that apply) 

a. American Indian or Alaska Native 

b. Asian 

c. Black or African American 

d. Native Hawaiian or other Pacific Islander 

e. White 

f. Hispanic or Latino 
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5. Thinking about members of your family living in this household, what is your combined 

annual income, meaning the total pre-tax income from all sources earned in the past 

year?  

a. $0 to $9,999 

b. $10,000 to $14,999 

c. $15,000 to $19,999 

d. $20,000 to $34,999 

e. $35,000 to $49,999 

f. $50,000 to $74,999 

g. $75,000 to $99,999 

h. $100,000 to $199,999 

i. $200,000 or more 

6. What is your marital status? 

a. Married 

b. Widowed 

c. Divorced 

d. Separated 

e. Never been married 

7. What is the highest level of school you have completed or the highest degree you have 

received?  

a. Less than 8 years 

b. 8 through 11 years 

c. 12 years or completed high school 
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d. Post high school training other than college (vocational or technical) 

e. Some college 

f. College graduate 

g. Postgraduate 

8. Are you fully vaccinated against COVID-19? (Yes/No) 

9. Have you got a COVID-19 booster shot? (Yes/No)  
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Appendix C Main Study Questionnaire Part I 

Thank you for participating in this study. First, we would like to know about your 

motivations to comply with social norms. Please answer the following questions. 

Norm Conformity Motivations  

 Measurements of norm conformity motivations developed in pilot study 1 were inserted 

here. The instruction for motivation to comply with descriptive norms was: Consider situations 

when you follow what most people do, how much do you agree with the following statements? 

The instruction for motivation to comply with injunctive norms was: Consider situations when 

you follow what most people think you should do or expect you to do, how much do you agree 

with the following statements? 

Perceived Uncertainty 

 When you think about whether your decision of getting a COVID-19 booster shot is 

correct or not, how do you feel? 

1. Uncertain (1) – Certain (7) 

2. Unsure (1) – Sure (7) 

3. Unconfident (1) – Confident (7) 

Need for Closure 

Please indicate your agreement with the following statement.  

Items 

1. I don’t like situations that are uncertain. 

2. I dislike questions which could be answered in many different ways. 

3. I find that a well ordered life with regular hours suits my temperament. 
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4. I feel uncomfortable when I don’t understand the reason why an event occurred in my 

life. 

5. I feel irritated when one person disagrees with what everyone else in a group believes. 

6. I don’t like to go into a situation without knowing what I can expect from it. 

7. When I have made a decision, I feel relieved. 

8. When I am confronted with a problem, I’m dying to reach a solution very quickly. 

9. I would quickly become impatient and irritated if I would not find a solution to a problem 

immediately. 

10. I don’t like to be with people who are capable of unexpected actions. 

11. I dislike it when a person’s statement could mean many different things. 

12. I find that establishing a consistent routine enables me to enjoy life more. 

13. I enjoy having a clear and structured mode of life. 

14. I do not usually consult many different opinions before forming my own view. 

15. I dislike unpredictable situations. 

Scale 

 1=Strongly disagree to 7=Strongly agree 

Fear of Missing Out 

Below is a collection of statements about your everyday experience. Using the scale 

provided please indicate how true each statement is of your general experiences. Please answer 

according to what really reflects your experiences rather than what you think your experiences 

should be. Please treat each item separately from every other item.  

Items 

1. I fear others have more rewarding experiences than me. 
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2. I fear my friends have more rewarding experiences than me. 

3. I get worried when I find out my friends are having fun with- out me. 

4. I get anxious when I don’t know what my friends are up to. 

5. It is important that I understand my friends “in jokes”. 

6. Sometimes, I wonder if I spend too much time keeping up with what is going on. 

7. It bothers me when I miss an opportunity to meet up with friends. 

8. When I have a good time it is important for me to share the details online (e.g. updating 

status). 

9. When I miss out on a planned get-together it bothers me. 

10. When I go on vacation, I continue to keep tabs on what my friends are doing. 

Scale 

1=Not at all true of me 

2=Slightly true of me 

3=Moderately true of me 

4=Very true of me 

5=Extremely very true of me 

Upward Social Comparison 

 Most people compare themselves from time to time with others. For example, they may 

compare the way they feel, their opinions, their abilities, and/or their situation with those of other 

people. There is nothing particularly “good” or “bad” about this type of comparison, and some 

people do it more than others. We would like to find out how often you compare yourself with 

other people. To do that we would like to ask you to indicate how much you agree with each 

statement below, by using the following scale. 
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Items 

1. When it comes to my personal life, I sometimes compare myself with others who have it 

better than I do. 

2. When I consider how I am doing socially (e.g. social skills, popularity), I prefer to 

compare with others who are more socially skilled than I am. 

3. When evaluating my current performance (e.g. how I am doing at home, work, school, or 

wherever), I often compare with others who are doing better than I am. 

4. When I wonder how good I am at something, I sometimes compare myself with others 

who are better at it than I am. 

5. When things are going poorly, I think of others who have it better than I do. 

6. I sometimes compare myself with others who have accomplished more in life than I have. 

Scale 

1=Strongly disagree to 7=Strongly agree 

Attention Check 

For this question, please select number two to demonstrate your attention. 

a) One 

b) Two 

c) Three 

d) Four 

Need for Approval 

Please indicate how much you agree with the following statements. 

Items 

1. I would rather be myself than be well thought of. (R) 
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2. I change my opinion (or the way that I do things) in order to please someone else. 

3. In order to get along and be liked, I tend to be what people expect me to be. 

4. I find it difficult to talk about my ideas if they are contrary to group opinion. 

5. I am willing to argue only if I know that my friend will back me up. 

6. I seldom feel the need to make excuses or apologize for my behavior. (R) 

7. It is not important to me that I behave “properly” in social situations. (R) 

8. If there is any criticism or anyone says anything about me, I can take it. (R) 

9. I am careful at parties and social gatherings for fear that I will do or say things that others 

won’t like. 

10. I usually do not change my position when people disagree with me. (R) 

Scale 

 1=Strongly disagree to 7=Strongly agree 

Fear of Negative Evaluation 

Read each of the following statements carefully and indicate how characteristic it is of 

you according to the following scale: 

Items 

1. I worry about what other people will think of me even when I know it doesn't make any 

difference. 

2. I am unconcerned even if I know people are forming an unfavorable impression of me. 

(R) 

3. I am frequently afraid of other people noticing my shortcomings. 

4. I rarely worry about what kind of impression I am making on someone. (R) 

5. I am afraid others will not approve of me. 
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6. I am afraid that people will find fault with me. 

7. Other people's opinions of me do not bother me. (R) 

8. When I am talking to someone, I worry about what they may be thinking about me. 

9. I am usually worried about what kind of impression I make. 

10. If I know someone is judging me, it has little effect on me. (R) 

11. Sometimes I think I am too concerned with what other people think of me. 

12. I often worry that I will say or do the wrong things. 

Scale 

 1 = Not at all characteristic of me 

2 = Slightly characteristic of me 

3 = Moderately characteristic of me 

4 = Very characteristic of me 

5 = Extremely characteristic of me 

Perceived Injunctive norm 

Items 

1) Most Americans would approve of me getting a COVID-19 booster shot. 

2) Most people in the US would approve of me getting a COVID-19 booster shot. 

3) Most people at my age would approve of me getting a COVID-19 booster shot.  

4) Most people who are similar to me would approve of me getting a COVID-19 booster 

shot.  

5) Most people whom I discuss important matters with would approve of me getting a 

COVID-19 booster shot.  

Scale 
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1=Strongly disagree to 7=Strongly agree 

Perceived Descriptive norm 

Items 

1) Most Americans will get a COVID-19 booster shot. 

2) Most people in the US will get a COVID-19 booster shot. 

3) Most people at my age will get a COVID-19 booster shot. 

4) Most people who are similar to me will get a COVID-19 booster shot. 

5) Most people whom I discuss important matters with will get a COVID-19 booster 

shot. 

Scale 

1=Strongly disagree to 7=Strongly agree 

Self-efficacy 

Items 

1) Whether or not I get a COVID-19 booster shot is completely up to me. 

2) I am confident that if I wanted to I could get a COVID-19 booster shot. 

3) It is possible for me to get a COVID-19 booster shot. 

Scale 

1=Strongly disagree to 7=Strongly agree 

Demographics 

You are almost done. Now we would like to know more about yourself. Please answer 

the following questions. 

10. What is your age? ___ (enter a number from 18 to 99) 

11. What is your sex? 



 186 

      

 

 

a. Male 

b. Female 

c. Intersex 

d. Other   

12. Does your gender identity match your sex assigned at birth? 

a. Yes 

b. No - Please list your gender identity: (       )  

13. What is your ethnic background? (circle all that apply) 

a. American Indian or Alaska Native 

b. Asian 

c. Black or African American 

d. Native Hawaiian or other Pacific Islander 

e. White 

f. Hispanic or Latino 

14. Thinking about members of your family living in this household, what is your combined 

annual income, meaning the total pre-tax income from all sources earned in the past 

year?  

a. $0 to $9,999 

b. $10,000 to $14,999 

c. $15,000 to $19,999 

d. $20,000 to $34,999 

e. $35,000 to $49,999 

f. $50,000 to $74,999 
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g. $75,000 to $99,999 

h. $100,000 to $199,999 

i. $200,000 or more 

15. What is your marital status? 

a. Married 

b. Widowed 

c. Divorced 

d. Separated 

e. Never been married 

16. What is the highest level of school you have completed or the highest degree you have 

received?  

a. Less than 8 years 

b. 8 through 11 years 

c. 12 years or completed high school 

d. Post high school training other than college (vocational or technical) 

e. Some college 

f. College graduate 

g. Postgraduate 

17. Here is a 7-point scale on which the political views that people might hold are arranged 

from extremely liberal (left) to  extremely conservative (right). Where would you place 

yourself on this scale? 

Scale 

-3=Extremely liberal to 3=Extremely conservative  
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Appendix D Main Study Questionnaire Part II 

Thank you for participating in this study. In this study, we would like to read a Facebook 

post about COVID-19 booster shot by Immunization Action Coalition (IAC) and then answer a 

few questions. Please read the message carefully. 

 

[Next Page] 

[Participants was randomly assigned to read one of the eight stimuli messages. After message 

exposure, they answered the following questions.] 

 

[Next Page] 

Perceived message effectiveness 

 The following statements are about the Facebook post you just read. Please indicate your 

agreement with the statements. 

Items 

1. The Facebook post encourages me to get a COVID-19 booster shot. 

2. This message makes me think about the negative outcomes of not getting a COVID-19 

booster shot. 

3. The Facebook post makes getting a COVID-19 booster shot seem pleasant to me. 

4. This message makes me think about the positive outcomes of getting a COVID-19 

booster shot. 

Scale 

1=Strongly disagree to 7=Strongly agree 

Perceived message relevance 
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 The following statements are about the Facebook post you just read. Please indicate your 

agreement with the statements. 

Items 

1. The Facebook post was relevant to my life. 

2. The Facebook post grasped my attention. 

3. The Facebook post said something important to me 

Scale 

1=Strongly disagree to 7=Strongly agree 

Attitude toward Getting Booster Shot Once 

 Which of the following best describes getting a COVID-19 booster shot? 

Bad (1) – Good (7) 

Harmful (1) – Beneficial (7) 

Useless (1) – Useful (7) 

Foolish (1) – Wise (7) 

Behavioral Intention of Getting Booster Shot Once 

 How much do you agree with the following statements? 

Items 

1. I will get a COVID-19 booster shot when it is recommended by health professionals. 

2. I plan to get a COVID-19 booster shot when it is recommended by health professionals. 

3. I intend to get a COVID-19 booster shot when it is recommended by health professionals. 

Scale 

1=Strongly disagree to 7=Strongly agree 
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[Next Page] 

Attention Check 

Most modern theories of psychology recognize the fact that social preceptions do not take 

place in a social vacuum. Individual preferences and knowledge, along with situational variables 

can greatly impact the perception process. In order to facilitate our research on perceptions of 

scientific topics, we are interested in knowing certain factors about you, the perceiver. 

Specifically, we are interested in whether you actually take the time to read the instructions 

throughout the survey. If not, then some of our manipulations that rely on changes in the 

instructions will be ineffective. So, in order to demonstrate that you have read the instructions, 

please ignore the facility items below. Instead, simply click the other option and in the 

corresponding box, enter the text: I read the instructions. 

a) canteen/vending machine 

b) lounge 

c) coffee maker 

d) air conditioning/heating 

e) storeroom 

f) washroom 

g) windows 

h) parking 

i) childcare facilities 

j) other (followed by a text-entry box) 

[Next Page] 

Booster Taken Between Survey I and II 
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Did you get the booster shot after you took the Part I survey and before you take this 

current Part II survey? (Yes/No) 
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Appendix E Comparing Samples Recruited Before and After February 8, 2022 

Table E1 

Comparison Between Samples Recruited Before and After February 8, 2022 

Variable Compared 
Before 

Feb 8 

After 

Feb 8 
t X2 

Age 37.63 35.10 2.59* - 

Gender    - 6.00 

  Women 50.57 59.13   

  Men 49.43 40.55   

  Nonbinary 0.00 0.32   

Race   - 5.78 

  White 78.74 79.16   

  Black or African American 3.45 3.23   

  Asian 13.79 2.75   

  American Indian or Alaska American 0.00 0.48   

  Hispanic or Latinx 0.57 0.48   

  Multiple 1.72 3.07   

Marital Status   - 16.67*** 

  Married 58.05 73.51   

  Widowed 0.57 0.81   

  Never married 33.91 21.49   

  Separated 1.72 1.29   

  Divorced 5.75 2.91   

Education   - 28.77*** 

  Less than 8 years 0.57 0.16   

  8 through 11 years 1.15 1.13   

  12 years or completed high school 10.92 4.20   

  Post high school training other than college 5.17 1.78   

  Some college 22.41 15.67   

  College graduate 47.13 55.57   

  Postgraduate 12.64 21.49   

Income    1.60 

  Under $49,999 44.83 40.71   

  $50,000 to $99,000 45.98 47.17   

  Above $100,000 9.20 12.12   

Note. *p < .05, **p < .01, ***p < .001. The numbers in the second and third columns represent 

percentages or means. 
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Appendix F Behavioral Intention as Outcome Model with Non-Boosted Sample 

Accuracy Condition vs. Descriptive Norm Only Condition 

Table F1 

Mediation Model of Accuracy Motivation Appeal (N = 97) 

Mediator: PME 

 B SE (Boot) 95% CI (Boot) 

Constant 5.11*** 0.19 [4.70, 5.48] 

Gender (Male = 1, Other = 0) -0.18 0.29 [-0.71, 0.40] 

Condition (Accuracy = 1, 

Descriptive norm only = 0) 
0.55** 0.28 [0.03, 1.09] 

R2 = .04, F (2, 94) = 1.82, p = .167 

Mediator: PMR 

 B SE (Boot) 95% CI (Boot) 

Constant 5.35*** 0.18 [4.98, 5.67] 

Gender (Male = 1, Other = 0) -0.10 0.26 [-0.59, 0.41] 

Condition (Accuracy = 1, 

Descriptive norm only = 0) 
-0.17 0.25 [-0.65, 0.33] 

R2 = .01, F (2, 94) = 0.25, p = .708 

Mediator: ATT 

 B SE (Boot) 95% CI (Boot) 

Constant 1.92** 0.58 [0.82, 3.10] 

Gender (Male = 1, Other = 0) 0.05 0.19 [-0.31, 0.45] 

PDN 0.13 0.13 [-0.09, 0.40] 

PME 0.21* 0.07 [0.05, 0.35] 

PMR 0.46*** 0.12 [0.20, 0.68] 

Condition (Accuracy = 1, 

Descriptive norm only = 0) 
-0.35 0.20 [-0.74, 0.08] 

R2 = .44***, F (5, 91) = 14.47, p = .000 

Dependent Variable: INT 

 B SE (Boot) 95% CI (Boot) 

Constant -1.33 0.83 [-2.88, 0.39] 

PDN 0.38** 0.13 [0.13, 0.64] 

ATT 0.75*** 0.15 [0.45,1.02] 

R2 = .48***, F (2, 94) = 43.50, p = .000 

 

Note. *p < .05, **p < .01, ***p < .001. PME = Perceived Message Effectiveness (measured by 

“This message makes me think about the positive outcomes of getting a COVID-19 booster 

shot.”), PMR = Perceived Message Relevance, ATT = Attitude, INT = Behavioral Intention, 
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PDN = Perceived Descriptive Norm. Gender was controlled because there was significant 

difference in gender between treatment and control groups. 

 

Table F2 

Total, Indirect and Direct Effects of Accuracy Motivation Appeal (N = 97) 

 Effect SE (Boot) 95% CI (Boot) 

Total Effect -0.24 0.19 [-0.64, 0.11] 

Condition ––> PME ––> ATT ––> INT 0.09* 0.05 [0.00, 0.21] 

Condition ––> PMR ––> ATT ––> INT -0.06 0.10 [-0.27, 0.12] 

Condition ––> ATT ––> INT -0.27 0.16 [-0.57, 0.05] 

Note. * denotes significance based on 95% bootstrap CI. PME = Perceived Message 

Effectiveness (measured by “This message makes me think about the positive outcomes of 

getting a COVID-19 booster shot.”), PMR = Perceived Message Relevance, ATT = Attitude, 

INT = Behavioral Intention.  

 

Table F3 

Moderated Mediation Model of Accuracy Motivation Appeal (Moderator: Accuracy Motivation; 

N = 97) 

Mediator: PME 

 B SE (Boot) 95% CI (Boot) 

Constant 5.11*** 0.18 [4.72, 5.47] 

Gender (Male = 1, Other = 0) -0.16 0.28 [-0.66, 0.40] 

Condition (Accuracy = 1, 

Descriptive norm only = 0) 
0.51 0.27 [0.01, 1.06] 

ACC 0.28 0.21 [-0.11, 0.71] 

ACC*Condition 0.16 0.30 [-0.46, 0.69] 

R2 = .15**, F (4, 92) = 4.04, p = .005 

Mediator: PMR 

 B SE (Boot) 95% CI (Boot) 

Constant 5.36*** 0.17 [4.98, 5.67] 

Gender (Male = 1, Other = 0) -0.08 0.23 [-0.49, 0.43] 

Condition (Accuracy = 1, 

Descriptive norm only = 0) 
-0.22 0.22 [-0.65, 0.25] 
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ACC 0.29 0.14 [-0.00, 0.57] 

ACC*Condition 0.28 0.22 [-0.19, 0.67] 

R2 = .23***, F (4, 92) = 6.68, p = .000 

Mediator: ATT 

 B SE (Boot) 95% CI (Boot) 

Constant 1.67* 0.66 [0.50, 3.03] 

Gender (Male = 1, Other = 0) 0.04 0.19 [-0.31, 0.46] 

PDN 0.16 0.13 [-0.06, 0.43] 

PME 0.23** 0.08 [0.06, 0.37] 

PMR 0.46*** 0.10 [0.25, 0.65] 

Condition (Accuracy = 1, 

Descriptive norm only = 0) 
-0.34 0.20 [-0.73, 0.08] 

ACC -0.27 0.11 [-0.50, -0.08] 

ACC*Condition 0.30 0.20 [-0.07, 0.68] 

R2 = .47***, F (7, 89) = 11.12, p = .000 

Dependent Variable: INT 

 B SE (Boot) 95% CI (Boot) 

Constant -1.33 0.83 [-2.88, 0.39] 

PDN 0.38** 0.13 [0.13, 0.64] 

ATT 0.75*** 0.15 [0.45, 1.02] 

R2 = .48***, F (2, 94) = 43.50, p = .000 

Note. * p < .05, ** p < .01, *** p < .001. PME = Perceived Message Effectiveness (measured by 

“This message makes me think about the positive outcomes of getting a COVID-19 booster 

shot.”), PMR = Perceived Message Relevance, ATT = Attitude, INT = Behavioral Intention, 

PDN = Perceived Descriptive Norm, ACC = Accuracy Motivation. Gender was controlled 

because there was significant difference in gender between treatment and control groups. 

 

Table F4 

Moderated Mediation Model of Accuracy Motivation Appeal (Moderator: Need for Closure; N = 

97) 

Mediator: PME 

 B SE (Boot) 95% CI (Boot) 

Constant 5.04*** 0.20 [4.59, 5.43] 

Gender (Male = 1, Other = 0) -0.07 0.29 [-0.62, 0.52] 

Condition (Accuracy = 1, 

Descriptive norm only = 0) 
0.59* 0.28 [0.03, 1.14] 

NFC 0.33 0.29 [-0.18, 0.91] 



 196 

      

 

 

NFC *Condition 0.02 0.38 [-0.72, 0.72] 

R2 = .08, F (4, 92) = 1.93, p = .113 

Mediator: PMR 

 B SE (Boot) 95% CI (Boot) 

Constant 5.29*** 0.18 [4.92, 5.61] 

Gender (Male = 1, Other = 0) 0.01 0.26 [-0.48, 0.53] 

Condition (Accuracy = 1, 

Descriptive norm only = 0) 
-0.13 0.24 [-0.60, 0.35] 

NFC 0.26 0.23 [-0.20, 0.71] 

NFC *Condition 0.11 0.31 [-0.49, 0.74] 

R2 = .05, F (4, 92) = 1.30, p = .275 

Mediator: ATT 

 B SE (Boot) 95% CI (Boot) 

Constant 1.99** 0.61 [0.83, 3.28] 

Gender (Male = 1, Other = 0) 0.09 0.18 [-0.26, 0.44] 

PDN 0.13 0.13 [-0.08, 0.40] 

PME 0.20* 0.08 [0.05, 0.35] 

PMR 0.45*** 0.12 [0.20, 0.67] 

Condition (Accuracy = 1, 

Descriptive norm only = 0) 
-0.35 0.21 [-0.77, 0.09] 

NFC 0.00 0.21 [-0.49, 0.31] 

NFC*Condition 0.14 0.26 [-0.32, 0.72] 

R2 = .45***, F (7, 89) = 10.31, p = .000 

Dependent Variable: INT 

 B SE (Boot) 95% CI (Boot) 

Constant -1.33 0.83 [-2.88, 0.39] 

PDN 0.38** 0.13 [0.13, 0.64] 

ATT 0.75*** 0.15 [0.45, 1.02] 

R2 = .48***, F (2, 94) = 43.50, p = .000 

Note. *p < .05, **p < .01, ***p < .001. PME = Perceived Message Effectiveness (measured by 

“This message makes me think about the positive outcomes of getting a COVID-19 booster 

shot.”), PMR = Perceived Message Relevance, ATT = Attitude, INT = Behavioral Intention, 

PDN = Perceived Descriptive Norm, NFC = Need for Closure. Gender was controlled because 

there was significant difference in gender between treatment and control groups. 

 

Table F5 

Moderated Mediation Model of Accuracy Motivation Appeal (Moderator: Perceived 

Uncertainty; N = 97) 
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Mediator: PME 

 B SE (Boot) 95% CI (Boot) 

Constant 5.11*** 0.19 [4.72, 5.50] 

Gender (Male = 1, Other = 0) -0.19 0.29 [-0.74, 0.37] 

Condition (Accuracy = 1, 

Descriptive norm only = 0) 
0.55** 0.28 [0.03, 1.06] 

PU -0.01 0.10 [-0.20, 0.17] 

PU*Condition 0.12 0.16 [-0.23, 0.41] 

R2 = .04, F (4, 92) = 1.05, p = .388 

Mediator: PMR 

 B SE (Boot) 95% CI (Boot) 

Constant 5.38*** 0.16 [5.01, 5.67] 

Gender (Male = 1, Other = 0) -0.16 0.25 [-0.66, 0.35] 

Condition (Accuracy = 1, 

Descriptive norm only = 0) 
-0.17 0.24 [-0.61, 0.31] 

PU 0.26* 0.07 [0.15, 0.42] 

PU*Condition -0.10   

R2 = .08, F (4, 92) = 2.07, p = .090 

Mediator: ATT 

 B SE (Boot) 95% CI (Boot) 

Constant 2.27*** 0.64 [1.14, 3.59] 

Gender (Male = 1, Other = 0) 0.02 0.19 [-0.34, 0.39] 

PDN 0.09 0.13 [-0.13, 0.35] 

PME 0.23** 0.07 [0.07, 0.37] 

PMR 0.41*** 0.13 [0.13, 0.64] 

Condition (Accuracy = 1, 

Descriptive norm only = 0) 
-0.39 0.20 [-0.76, 0.02] 

PU 0.20* 0.08 [0.06, 0.37] 

PU*Condition -0.15 0.15 [-0.39, 0.20] 

R2 = .47***, F (7, 89) = 11.48, p = .000 

Dependent Variable: INT 

 B SE (Boot) 95% CI (Boot) 

Constant -1.33 0.83 [-2.88, 0.39] 

PDN 0.38** 0.13 [0.13, 0.64] 

ATT 0.75*** 0.15 [0.45, 1.02] 

R2 = .48***, F (2, 94) = 43.49, p = .000 

Note. *p < .05, **p < .01, ***p < .001. PME = Perceived Message Effectiveness (measured by 

“This message makes me think about the positive outcomes of getting a COVID-19 booster 

shot.”), PMR = Perceived Message Relevance, ATT = Attitude, INT = Behavioral Intention, 

PDN = Perceived Descriptive Norm, PU = Perceived Uncertainty. Gender was controlled 

because there was significant difference in gender between treatment and control groups. 



 198 

      

 

 

 

Relative Benefit (Gain) Condition vs. Descriptive Norm Only Condition 

Table F6 

Mediation Model of Relative Benefit Motivation Appeal – Gain Frame (N = 102) 

Mediator: PME 

 B SE (Boot) 95% CI (Boot) 

Constant 5.04*** 0.18 [4.69, 5.37] 

Condition (Relative benefit – gain = 1, 

Descriptive norm only = 0) 
0.48 0.26 [-0.05, 1.00] 

R2 = .03, F (1, 100) = 2.99, p = .087 

Mediator: PMR 

 B SE (Boot) 95% CI (Boot) 

Constant 5.31*** 0.15 [5.01, 5.61] 

Condition (Relative benefit – gain = 1, 

Descriptive norm only = 0) 
-0.20 0.24 [-0.68, 0.31] 

R2 = .01, F (1, 100) = 0.58, p = .448 

Mediator: ATT 

 B SE (Boot) 95% CI (Boot) 

Constant 1.22** 0.49 [0.32, 2.24] 

PDN 0.28** 0.09 [0.10, 0.44] 

PME 0.24*** 0.07 [0.08, 0.36] 

PMR 0.42*** 0.08 [0.28, 0.60] 

Condition (Relative benefit – gain = 1, 

Descriptive norm only = 0) 
-0.27 0.16 [-0.55, 0.06] 

R2 = .63***, F (4, 97) = 40.46, p = .000 

Dependent Variable: INT 

 B SE (Boot) 95% CI (Boot) 

Constant -1.41** 0.50 [-2.49, -0.44] 

PDN 0.30** 0.11 [0.09, 0.52] 

ATT 0.84*** 0.11 [0.61, 1.06] 

R2 = .63***, F (2, 99) = 84.87, p = .000 

 

Note. *p < .05, **p < .01, ***p < .001. PME = Perceived Message Effectiveness (measured by 

“This message makes me think about the positive outcomes of getting a COVID-19 booster 

shot.”), PMR = Perceived Message Relevance, ATT = Attitude, INT = Behavioral Intention, 

PDN = Perceived Descriptive Norm.  
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Table F7 

Total, Indirect and Direct Effects of Relative Benefit Motivation Appeal – Gain Frame (N = 102) 

 Effect SE (Boot) 95% CI (Boot) 

Total Effect -0.20 0.17 [-0.56, 0.13] 

Condition ––> PME ––> ATT ––> INT 0.09 0.05 [-0.01, 0.21] 

Condition ––> PMR ––> ATT ––> INT -0.07 0.09 [-0.27, 0.10] 

Condition ––> ATT ––> INT -0.22 0.13 [-0.46, 0.05] 

Note. * denotes significance based on 95% bootstrap CI. PME = Perceived Message 

Effectiveness (measured by “This message makes me think about the positive outcomes of 

getting a COVID-19 booster shot.”), PMR = Perceived Message Relevance, ATT = Attitude, 

INT = Behavioral Intention.  

 

Table F8 

Moderated Mediation Model of Relative Benefit Motivation Appeal – Gain Frame (Moderator: 

Relative Benefit Motivation; N = 102) 

Mediator: PME 

 B SE (Boot) 95% CI (Boot) 

Constant 5.00*** 0.18 [4.65, 5.32] 

Condition (Relative benefit – gain = 1, 

Descriptive norm only = 0) 
0.55** 0.26 [0.05, 1.07] 

BEN 0.27 0.17 [0.05, 0.60] 

BEN*Condition -0.10 0.25 [-0.55, 0.40] 

R2 = .06, F (3, 98) = 2.26, p = .086 

Mediator: PMR 

 B SE (Boot) 95% CI (Boot) 

Constant 5.26*** 0.15 [4.95, 5.56] 

Condition (Relative benefit – gain = 1, 

Descriptive norm only = 0) 
-0.08 0.23 [-0.51, 0.38] 

BEN 0.35* 0.12 [0.14, 0.61] 

BEN*Condition 0.04 0.23 [-0.36, 0.56] 

R2 = .13**, F (3, 98) = 5.06, p = .003 

Mediator: ATT 

 B SE (Boot) 95% CI (Boot) 

Constant 0.54 0.50 [-0.34, 1.56] 

PDN 0.38*** 0.09 [0.19, 0.55] 

PME 0.24*** 0.06 [0.10, 0.35] 
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PMR 0.45*** 0.08 [0.31, 0.63] 

Condition (Relative benefit – gain = 1, 

Descriptive norm only = 0) 
-0.32* 0.16 [-0.62, 0.01] 

BEN -0.20* 0.11 [-0.40, 0.03] 

BEN*Condition -0.05 0.12 [-0.32, 0.17] 

R2 = .67***, F (6, 95) = 31.76, p = .000 

Dependent Variable: INT 

 B SE (Boot) 95% CI (Boot) 

Constant -1.41** 0.50 [-2.49, -0.44] 

PDN 0.30** 0.11 [0.09, 0.52] 

ATT 0.84*** 0.11 [0.61, 1.06] 

R2 = .62***, F (2, 99) = 84.87, p = .000 

Note. *p < .05, **p < .01, ***p < .001. PME = Perceived Message Effectiveness (measured by 

“This message makes me think about the positive outcomes of getting a COVID-19 booster 

shot.”), PMR = Perceived Message Relevance, ATT = Attitude, INT = Behavioral Intention, 

PDN = Perceived Descriptive Norm, BEN = Relative Benefit Motivation. 

 

Table F9 

Moderated Mediation Model of Relative Benefit Motivation Appeal – Gain Frame (Moderator: 

Fear of Missing Out; N = 102) 

Mediator: PME 

 B SE (Boot) 95% CI (Boot) 

Constant 4.99*** 0.18 [4.63, 5.33] 

Condition (Relative benefit – gain = 1, 

Descriptive norm only = 0) 
0.60* 0.26 [0.06, 1.13] 

FOMO 0.28 0.21 [-0.19, 0.65] 

FOMO*Condition 0.13 0.31 [-0.44, 0.76] 

R2 = .08*, F (3, 98) = 2.78, p = .045 

Mediator: PMR 

 B SE (Boot) 95% CI (Boot) 

Constant 5.23*** 0.16 [4.92, 5.53] 

Condition (Relative benefit – gain = 1, 

Descriptive norm only = 0) 
-0.00 0.22 [-0.43, 0.46] 

FOMO 0.45* 0.16 [0.12, 0.76] 

FOMO*Condition 0.21 0.26 [-0.27, 0.76] 

R2 = .16***, F (3, 98) = 6.42, p = .001 

Mediator: ATT 

 B SE (Boot) 95% CI (Boot) 
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Constant 0.71 0.48 [-0.18, 1.69] 

PDN 0.31*** 0.08 [0.14, 0.49] 

PME 0.24*** 0.07 [0.09, 0.36] 

PMR 0.48*** 0.08 [0.33, 0.65] 

Condition (Relative benefit – gain = 1, 

Descriptive norm only = 0) 
-0.34* 0.16 [-0.64, -0.02] 

FOMO -0.13 0.12 [-0.36, 0.12] 

FOMO*Condition -0.25 0.16 [-0.60, 0.03] 

R2 = .66***, F (6, 95) = 31.29, p = .000 

Dependent Variable: INT 

 B SE (Boot) 95% CI (Boot) 

Constant -1.41** 0.50 [-2.49, -0.44] 

PDN 0.30** 0.11 [0.09, 0.52] 

ATT 0.84*** 0.11 [0.61, 1.06] 

R2 = .63***, F (2, 99) = 84.87, p = .000 

Note. *p < .05, **p < .01, ***p < .001. PME = Perceived Message Effectiveness (measured by 

“This message makes me think about the positive outcomes of getting a COVID-19 booster 

shot.”), PMR = Perceived Message Relevance, ATT = Attitude, INT = Behavioral Intention, 

PDN = Perceived Descriptive Norm, FOMO = Fear of Missing Out. 

 

Relative Benefit (Loss) Condition vs. Descriptive Norm Only Condition 

Table F10 

Mediation Model of Relative Benefit Motivation Appeal – Loss Frame (N = 95) 

Mediator: PME 

 B SE (Boot) 95% CI (Boot) 

Constant 3.83*** 0.26 [3.30, 4.32] 

Gender (Male = 1, Other = 0)      -0.05 0.37 [0.37, 1.82] 

Condition (Relative benefit – loss = 1, 

Descriptive norm only = 0) 
1.09** 0.37 [0.37, 1.82] 

R2 = .10**, F (2, 92) = 5.12, p = .008 

Mediator: PMR 

 B SE (Boot) 95% CI (Boot) 

Constant 5.29*** 0.18 [4.94, 5.60] 

Gender (Male = 1, Other = 0)       0.06 0.28 [-0.49, 0.63] 

Condition (Relative benefit – loss = 1, 

Descriptive norm only = 0) 
-0.15 0.27 [-0.71, 0.39] 

R2 = .00, F (2, 92) = 0.16, p = .851 

Mediator: ATT 
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 B SE (Boot) 95% CI (Boot) 

Constant 2.10*** 0.57 [0.93, 3.22] 

Gender (Male = 1, Other = 0) -0.25 0.15 [-0.55, 0.08] 

PDN 0.06 0.09 [-0.12, 0.25] 

PME 0.05 0.06 [-0.06, 0.17] 

PMR 0.68*** 0.08 [0.51, 0.84] 

Condition (Relative benefit – loss = 1, 

Descriptive norm only = 0) 
-0.14 0.16 [-0.46, 0.17] 

R2 = .63***, F (5, 89) = 30.21, p = .000 

Dependent Variable: INT 

 B SE (Boot) 95% CI (Boot) 

Constant -1.22* 0.66 [-2.50, 0.08] 

PDN 0.29** 0.10 [0.08, 0.50] 

ATT 0.83*** 0.11 [0.60, 1.05] 

R2 = .60***, F (2, 92) = 67.59, p = .000 

 

Note. *p < .05, **p < .01, ***p < .001. PME = Perceived Message Effectiveness (measured by 

“This message makes me think about the negative outcomes of not getting a COVID-19 booster 

shot.”), PMR = Perceived Message Relevance, ATT = Attitude, INT = Behavioral Intention, 

PDN = Perceived Descriptive Norm.  

 

Table F11 

Indirect and Direct Effects of Relative Benefit Motivation Appeal – Loss Frame (N = 95) 

 Effect SE (Boot) 95% CI (Boot) 

Total Effect -0.16 0.20 [-0.58, 0.24] 

Condition ––> PME ––> ATT ––> INT 0.04 0.06 [-0.05, 0.18] 

Condition ––> PMR ––> ATT ––> INT -0.09 0.16 [-0.43, 0.18] 

Condition ––> ATT ––> INT -0.12 0.13 [-0.38, 0.16] 

Note. * denotes significance based on 95% bootstrap CI. PME = Perceived Message 

Effectiveness (measured by “This message makes me think about the negative outcomes of not 

getting a COVID-19 booster shot.”), PMR = Perceived Message Relevance, ATT = Attitude, 

INT = Behavioral Intention.  

 

Table F12 
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Moderated Mediation Model of Relative Benefit Motivation Appeal – Loss Frame (Moderator: 

Relative Benefit Motivation; N = 95) 

Mediator: PME 

 B SE (Boot) 95% CI (Boot) 

Constant 3.88** 0.26 [3.34, 4.37] 

Gender (Male = 1, Other = 0) -0.16 0.37 [-0.89, 0.56] 

Condition (Relative benefit – loss = 1, 

Descriptive norm only = 0) 
1.09** 0.36 [0.41, 1.80] 

BEN 0.30 0.24 [-0.14, 0.80] 

BEN*Condition 0.33 0.31 [-0.29, 0.93] 

R2 = .20***, F (4, 90) = 5.59, p = .001 

Mediator: PMR 

 B SE (Boot) 95% CI (Boot) 

Constant 5.34*** 0.17 [5.00, 5.63] 

Gender (Male = 1, Other = 0) -0.05 0.28 [-0.62, 0.51] 

Condition (Relative benefit – loss = 1, 

Descriptive norm only = 0) 
-0.15 0.27 [-0.71, 0.36] 

BEN 0.35* 0.13 [0.12, 0.63] 

BEN*Condition 0.14 0.26 [-0.36, 0.70] 

R2 = .13*, F (4, 90) = 3.50, p = .011 

Mediator: ATT 

 B SE (Boot) 95% CI (Boot) 

Constant 2.12*** 0.59 [0.97, 3.27] 

Gender (Male = 1, Other = 0) -0.25 0.15 [-0.54, 0.08] 

PDN 0.07 0.09 [-0.12, 0.27] 

PME 0.04 0.06 [-0.07, 0.16] 

PMR 0.67*** 0.09 [0.50, 0.84] 

Condition (Relative benefit – loss = 1, 

Descriptive norm only = 0) 
-0.13 0.16 [0.43, 0.19] 

BEN -0.10 0.11 [-0.31, 0.12] 

BEN*Condition 0.25 0.17 [-0.12, 0.55] 

R2 = .64***, F (7, 87) = 22.33, p = .000 

Dependent Variable: INT 

 B SE (Boot) 95% CI (Boot) 

Constant -1.22* 0.66 [-2.50, 0.08] 

PDN 0.29** 0.10 [0.08, 0.50] 

ATT 0.83*** 0.11 [0.60, 1.05] 

R2 = .60***, F (2, 92) = 67.59, p = .000 

Note. *p < .05, **p < .01, ***p < .001. PME = Perceived Message Effectiveness (measured by 

“This message makes me think about the negative outcomes of not getting a COVID-19 booster 
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shot.”), PMR = Perceived Message Relevance, ATT = Attitude, INT = Behavioral Intention, 

PDN = Perceived Descriptive Norm, BEN = Relative Benefit Motivation. 

 

Table F13 

Moderated Mediation Model of Relative Benefit Motivation Appeal – Loss Frame (Moderator: 

Fear of Missing Out; N = 95) 

Mediator: PME 

 B SE (Boot) 95% CI (Boot) 

Constant 3.81*** 0.24 [3.35, 4.27] 

Gender (Male = 1, Other = 0) -0.15 0.34 [-0.82, 0.53] 

Condition (Relative benefit – loss = 1, 

Descriptive norm only = 0) 
1.20*** 0.34 [0.54, 1.86] 

FOMO 0.97*** 0.24 [0.54, 1.86] 

FOMO*Condition -0.38 0.35 [-1.07, 0.29] 

R2 = .26***, F (4, 90) = 8.03, p = .000 

Mediator: PMR 

 B SE (Boot) 95% CI (Boot) 

Constant 5.29*** 0.17 [4.94, 5.60] 

Gender (Male = 1, Other = 0) -0.02 0.27 [-0.55, 0.53] 

Condition (Relative benefit – loss = 1, 

Descriptive norm only = 0) 
-0.07 0.26 [-0.60, 0.44] 

FOMO 0.45* 0.16 [0.12, 0.77] 

FOMO*Condition 0.32 0.31 [-0.25, 0.94] 

R2 = .16**, F (4, 90) = 4.22, p = .004 

Mediator: ATT 

 B SE (Boot) 95% CI (Boot) 

Constant 1.77*** 0.60 [0.58, 2.93] 

Gender (Male = 1, Other = 0) -0.23 0.15 [-0.49, 0.10] 

PDN 0.09 0.10 [-0.11, 0.28] 

PME 0.07 0.06 [-0.05, 0.20] 

PMR 0.70*** 0.09 [0.53, 0.86] 

Condition (Relative benefit – loss = 1, 

Descriptive norm only = 0) 
-0.18 0.18 [-0.52, 0.18] 

FOMO -0.15 0.13 [-0.40, 0.13] 

FOMO*Condition -0.05 0.23 [-0.55, 0.38] 

R2 = .64***, F (7, 87) = 22.10, p = .000 

Dependent Variable: INT 

 B SE (Boot) 95% CI (Boot) 

Constant -1.22* 0.66 [-2.50, 0.08] 

PDN 0.29** 0.10 [0.08, 0.50] 
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ATT 0.83*** 0.11 [0.60, 1.05] 

R2 = .60***, F (2, 92) = 67.59, p = .000 

Note. *p < .05, **p < .01, ***p < .001. PME = Perceived Message Effectiveness (measured by 

“This message makes me think about the negative outcomes of not getting a COVID-19 booster 

shot.”), PMR = Perceived Message Relevance, ATT = Attitude, INT = Behavioral Intention, 

PDN = Perceived Descriptive Norm, FOMO = Fear of Missing Out. 

 

Identification Condition vs. Descriptive Norm Only Condition 

Table F14 

Mediation Model of Identification Motivation Appeal (N = 93) 

Mediator: PME 

 B SE (Boot) 95% CI (Boot) 

Constant 5.16*** 0.19 [4.79, 5.56] 

Gender (Male = 1, Other = 0) -0.34 0.30 [-0.90, 0.25] 

Condition (Identification = 1, 

Descriptive norm only = 0) 
0.52 0.30 [-0.09, 1.08] 

R2 = .04, F (2, 90) = 1.78, p = .174 

Mediator: PMR 

 B SE (Boot) 95% CI (Boot) 

Constant 5.44*** 0.17 [5.10, 5.78] 

Gender (Male = 1, Other = 0) -0.36 0.27 [-0.92, 0.15] 

Condition (Identification = 1, 

Descriptive norm only = 0) 
-0.17 0.27 [-0.72, 0.35] 

R2 = .03, F (2, 90) = 1.30, p = .276 

Mediator: ATT 

 B SE (Boot) 95% CI (Boot) 

Constant 1.21* 0.73 [-0.10, 2.79] 

Gender (Male = 1, Other = 0) -0.11 0.17 [-0.42, 0.26] 

PDN 0.34** 0.14 [0.05, 0.61] 

PME 0.24** 0.10 [0.06, 0.46] 

PMR 0.37*** 0.11 [0.13, 0.59] 

Condition (Identification = 1, 

Descriptive norm only = 0) 
-0.34 0.21 [-0.75, 0.06] 

R2 = .57***, F (5, 87) = 23.37, p = .000 

Dependent Variable: INT 

 B SE (Boot) 95% CI (Boot) 

Constant -1.42* 0.55 [-2.67, -0.52] 

PDN 0.46*** 0.12 [0.25, 0.71] 
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ATT 0.69*** 0.10 [0.49, 0.90] 

R2 = .61***, F (2, 90) = 71.18, p = .000 

 

Note. *p < .05, **p < .01, ***p < .001. PME = Perceived Message Effectiveness (measured by 

“This message makes me think about the positive outcomes of getting a COVID-19 booster 

shot.”), PMR = Perceived Message Relevance, ATT = Attitude, INT = Behavioral Intention, 

PDN = Perceived Descriptive Norm. Gender was controlled because there was significant 

difference in gender between treatment and control groups. 

 

Table F15 

Total, Indirect and Direct Effects of Identification Motivation Appeal (N = 93) 

 Effect SE (Boot) 95% CI (Boot) 

Total Effect -0.20 0.17 [-0.53, 0.13] 

Condition ––> PME ––> ATT ––> INT 0.09 0.07 [-0.01, 0.24] 

Condition ––> PMR ––> ATT ––> INT -0.04 0.08 [-0.22, 0.10] 

Condition ––> ATT ––> INT -0.24 0.15 [-0.55, 0.04] 

Note. * denotes significance based on 95% bootstrap CI. PME = Perceived Message 

Effectiveness (measured by “This message makes me think about the positive outcomes of 

getting a COVID-19 booster shot.”), PMR = Perceived Message Relevance, ATT = Attitude, 

INT = Behavioral Intention.  

 

Table F16 

Moderated Mediation Model of Identification Motivation Appeal (Moderator: Identification 

Motivation; N = 93) 

Mediator: PME 

 B SE (Boot) 95% CI (Boot) 

Constant 5.17*** 0.20 [4.78, 5.59] 

Gender (Male = 1, Other = 0) -0.31 0.31 [-0.87, 0.27] 

Condition (Identification = 1, 

Descriptive norm only = 0) 
0.48 0.30 [-0.14, 1.01] 
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IDEN 0.11 0.13 [-0.14, 0.36] 

IDEN*Condition -0.02 0.20 [-0.42, 0.34] 

R2 = .05, F (4, 88) = 1.11, p = .357 

Mediator: PMR 

 B SE (Boot) 95% CI (Boot) 

Constant 5.46*** 0.13 [5.21, 5.72] 

Gender (Male = 1, Other = 0) -0.22 0.27 [-0.76, 0.29] 

Condition (Identification = 1, 

Descriptive norm only = 0) 
-0.35 0.25 [-0.87, 0.14] 

IDEN 0.34** 0.10 [0.16, 0.53] 

IDEN*Condition 0.05 0.16 [-0.26, 0.37] 

R2 = .21***, F (4, 88) = 5.74, p = .000 

Mediator: ATT 

 B SE (Boot) 95% CI (Boot) 

Constant 0.88 0.81 [-0.51, 2.62] 

Gender (Male = 1, Other = 0) -0.14 0.16 [-0.46, 0.21] 

PDN 0.37*** 0.13 [0.11, 0.61] 

PME 0.22** 0.10 [0.03, 0.44] 

PMR 0.43*** 0.13 [0.15, 0.66] 

Condition (Identification = 1, 

Descriptive norm only = 0) 
-0.26 0.20 [-0.64, 0.12] 

IDEN -0.04 0.09 [-0.20, 0.16] 

IDEN*Condition -0.15 0.12 [-0.39, 0.09] 

R2 = .59***, F (7, 85) = 17.69, p = .000 

Dependent Variable: INT 

 B SE (Boot) 95% CI (Boot) 

Constant -1.42* 0.55 [-2.67, -0.52] 

PDN 0.46*** 0.12 [0.25, 0.71] 

ATT 0.69*** 0.10 [0.49, 0.90] 

R2 = .61***, F (2, 90) = 71.18, p = .000 

Note. *p < .05, **p < .01, ***p < .001. PME = Perceived Message Effectiveness (measured by 

“This message makes me think about the positive outcomes of getting a COVID-19 booster 

shot.”), PMR = Perceived Message Relevance, ATT = Attitude, INT = Behavioral Intention, 

PDN = Perceived Descriptive Norm, IDEN = Identification Motivation. Gender was controlled 

because there was significant difference in gender between treatment and control groups. 

 

Table F17 
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Moderated Mediation Model of Identification Motivation Appeal (Moderator: Upward Social 

Comparison; N = 93) 

Mediator: PME 

 B SE (Boot) 95% CI (Boot) 

Constant 5.15*** 0.20 [4.73, 5.55] 

Gender (Male = 1, Other = 0) -0.31 0.31 [-0.88, 0.28] 

Condition (Identification = 1, 

Descriptive norm only = 0) 
0.52 0.29 [-0.10, 1.05] 

USC 0.08 0.17 [-0.27, 0.42] 

USC*Condition -0.22 0.25 [-0.71, 0.32] 

R2 = .05, F (4, 88) = 1.13, p = .450 

Mediator: PMR 

 B SE (Boot) 95% CI (Boot) 

Constant 5.43*** 0.17 [5.06, 5.77] 

Gender (Male = 1, Other = 0) -0.33 0.28 [-0.90, 0.23] 

Condition (Identification = 1, 

Descriptive norm only = 0) 
-0.18 0.28 [-0.76, 0.33] 

USC 0.06 0.13 [-0.19, 0.33] 

USC*Condition 0.02 0.20 [-0.36, 0.44] 

R2 = .03, F (4, 88) = 0.75, p = .561 

Mediator: ATT 

 B SE (Boot) 95% CI (Boot) 

Constant 1.19* 0.73 [-0.14, 2.73] 

Gender (Male = 1, Other = 0) -0.15 0.17 [-0.47, 0.22] 

PDN 0.35** 0.13 [0.07, 0.60] 

PME 0.24** 0.10 [0.05, 0.46] 

PMR 0.37** 0.11 [0.14, 0.59] 

Condition (Identification = 1, 

Descriptive norm only = 0) 
-0.33 0.20 [-0.72, 0.07] 

USC -0.10 0.08 [-0.26, 0.04] 

USC*Condition 0.10 0.13 [-0.15, 0.37] 

R2 = .58***, F (7, 85) = 16.74, p = .000 

Dependent Variable: INT 

 B SE (Boot) 95% CI (Boot) 

Constant -1.42* 0.55 [-2.67, -0.52] 

PDN 0.46*** 0.12 [0.25, 0.71] 

ATT 0.69*** 0.10 [0.49, 0.90] 

R2 = .61***, F (2, 90) = 71.18, p = .000 

Note. *p < .05, **p < .01, ***p < .001. PME = Perceived Message Effectiveness (measured by 

“This message makes me think about the positive outcomes of getting a COVID-19 booster 

shot.”), PMR = Perceived Message Relevance, ATT = Attitude, INT = Behavioral Intention, 
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PDN = Perceived Descriptive Norm, USC = Upward Social Comparison. Gender was controlled 

because there was significant difference in gender between treatment and control groups. 

 

Social Award Condition vs. Injunctive Norm Only Condition 

Table F18 

Mediation Model of Social Award Motivation Appeal (N = 101) 

Mediator: PME 

 B SE (Boot) 95% CI (Boot) 

Constant 5.59*** 0.24 [5.12, 6.04] 

Marital status (Married = 1, Other = 0) -0.23 0.23 [-0.65, 0.23] 

Condition (Social award = 1, 

Injunctive norm only = 0) 
0.58** 0.19 [0.21, 0.98] 

R2 = .07*, F (2, 98) = 3.64, p = .030 

Mediator: PMR 

 B SE (Boot) 95% CI (Boot) 

Constant 5.00*** 0.26 [4.50, 5.49] 

Marital status (Married = 1, Other = 0) 0.11 0.27 [-0.40, 0.66] 

Condition (Social award = 1, 

Injunctive norm only = 0) 
0.35 0.25 [-0.13, 0.84] 

R2 = .02, F (2, 98) = 1.20, p = .307 

Mediator: ATT 

 B SE (Boot) 95% CI (Boot) 

Constant 5.00*** 0.26 [4.50, 5.49] 

Marital status (Married = 1, Other = 0) 0-0.28 0.18 [-0.66, 0.05] 

PIN 0.29 0.14 [-0.06, 0.47] 

PME 0.19* 0.15 [-0.12, 0.48] 

PMR 0.45*** 0.11 [0.25, 0.66] 

Condition (Social award = 1, 

Injunctive norm only = 0) 
-0.39* 0.17 [-0.71, -0.04] 

R2 = .56***, F (5, 95) = 23.85, p = .000 

Dependent Variable: INT 

 B SE (Boot) 95% CI (Boot) 

Constant 0.12 0.97 [-1.86, 1.98] 

PIN 0.07 0.14 [-0.17, 0.36] 

ATT 0.80*** 0.14 [0.51, 1.05] 

R2 = .44***, F (2, 98) = 38.14, p = .000 

 

Note. *p < .05, **p < .01, ***p < .001. PME = Perceived Message Effectiveness (measured by 

“This message makes me think about the positive outcomes of getting a COVID-19 booster 
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shot.”), PMR = Perceived Message Relevance, ATT = Attitude, INT = Behavioral Intention, PIN 

= Perceived Injunctive Norm. Marital status was controlled because there was significant 

difference in gender between treatment and control groups. 

 

Table F19 

Total, Indirect and Direct Effects of Social Award Motivation Appeal (N = 101) 

 Effect SE (Boot) 95% CI (Boot) 

Total Effect -0.10 0.16 [-0.41, 0.23] 

Condition ––> PME ––> ATT ––> INT 0.09 0.09 [-0.05, 0.31] 

Condition ––> PMR ––> ATT ––> INT 0.13 0.10 [-0.05, 0.31] 

Condition ––> ATT ––> INT -0.31* 0.15 [-0.61, -0.03] 

Note. * denotes significance based on 95% bootstrap CI. PME = Perceived Message 

Effectiveness (measured by “This message makes me think about the positive outcomes of 

getting a COVID-19 booster shot.”), PMR = Perceived Message Relevance, ATT = Attitude, 

INT = Behavioral Intention.  

 

Table F20 

Moderated Mediation Model of Social Award Motivation Appeal (Moderator: Social Award 

Motivation; N = 101) 

Mediator: PME 

 B SE (Boot) 95% CI (Boot) 

Constant 5.69*** 0.19 [5.31, 6.06] 

Marital status (Married = 1, Other = 0) -0.35 0.20 [-0.75, 0.05] 

Condition (Social award = 1, 

Injunctive norm only = 0) 
0.55* 0.20 [0.17, 0.95] 

AWA 0.24* 0.21 [-0.16, 0.65] 

AWA*Condition -0.04 0.23 [-0.49, 0.43] 

R2 = .13**, F (4, 96) = 3.73, p = .007 

Mediator: PMR 

 B SE (Boot) 95% CI (Boot) 

Constant 5.15*** 0.23 [4.69, 5.57] 

Marital status (Married = 1, Other = 0) -0.07 0.29 [-0.66, 0.51] 
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Condition (Social award = 1, 

Injunctive norm only = 0) 
0.30 0.24 [-0.18, 0.78] 

AWA 0.36* 0.17 [0.05, 0.69] 

AWA*Condition -0.03 0.21 [-0.42, 0.40] 

R2 = .13**, F (4, 96) = 3.71, p = .008 

Mediator: ATT 

 B SE (Boot) 95% CI (Boot) 

Constant 1.95*** 0.68 [0.78, 3.38] 

Marital status (Married = 1, Other = 0) -0.27 0.20 [-0.67, 0.10] 

PIN 0.19 0.15 [-0.08, 0.49] 

PME 0.20* 0.16 [-0.14, 0.50] 

PMR 0.45*** 0.10 [0.25, 0.66] 

Condition (Social award = 1, 

Injunctive norm only = 0) 
-0.39* 0.17 [-0.72, -0.03] 

AWA -0.02 0.11 [-0.25, 0.16] 

AWA*Condition 0.04 0.14 [-0.20, 0.35] 

R2 = .56***, F (7, 93) = 16.72, p = .000 

Dependent Variable: INT 

 B SE (Boot) 95% CI (Boot) 

Constant 0.12 0.97 [-1.86, 1.98] 

PIN 0.07 0.14 [-0.17, 0.36] 

ATT 0.80*** 0.14 [0.51, 1.05] 

R2 = .44***, F (2, 98) = 38.14, p = .000 

Note. *p < .05, **p < .01, ***p < .001. PME = Perceived Message Effectiveness (measured by 

“This message makes me think about the positive outcomes of getting a COVID-19 booster 

shot.”), PMR = Perceived Message Relevance, ATT = Attitude, INT = Behavioral Intention, PIN 

= Perceived Injunctive Norm, AWA = Social Award Motivation. Marital status was controlled 

because there was significant difference in gender between treatment and control groups. 

 

Table F21 

Moderated Mediation Model of Social Award Motivation Appeal (Moderator: Need for 

Approval; N = 101) 

Mediator: PME 

 B SE (Boot) 95% CI (Boot) 

Constant 5.63*** 0.22 [5.19, 6.05] 

Marital status (Married = 1, Other = 0) -0.28 0.20 [-0.64, 0.12] 
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Condition (Social award = 1, 

Injunctive norm only = 0) 
0.58** 0.20 [0.18, 0.95] 

NFA 0.14 0.33 [-0.39, 0.86] 

NFA*Condition -0.08 0.36 [-0.89, 0.56] 

R2 = .08, F (4, 96) = 1.97, p = .106 

Mediator: PMR 

 B SE (Boot) 95% CI (Boot) 

Constant 5.09*** 0.24 [4.60, 5.56] 

Marital status (Married = 1, Other = 0) -0.02 0.27 [-0.56, 0.53] 

Condition (Social award = 1, 

Injunctive norm only = 0) 
0.35 0.25 [-0.17, 0.83] 

NFA 0.41 0.23 [0.01, 0.90] 

NFA*Condition -0.22 0.27 [-0.73, 0.29] 

R2 = .06, F (4, 96) = 1.61, p = .177 

Mediator: ATT 

 B SE (Boot) 95% CI (Boot) 

Constant 1.96* 0.65 [0.80, 3.29] 

Marital status (Married = 1, Other = 0) -0.32 0.19 [-0.70, 0.04] 

PIN 0.20* 0.15 [-0.06, 0.50] 

PME 0.20* 0.16 [-0.11, 0.50] 

PMR 0.44*** 0.11 [0.23, 0.64] 

Condition (Social award = 1, 

Injunctive norm only = 0) 
-0.39* 0.17 [-0.71, -0.02] 

NFA 0.11 0.16 [-0.27, 0.35] 

NFA*Condition -0.04 0.20 [-0.39, 0.41] 

R2 = .56***, F (7, 93) = 16.98, p = .000 

Dependent Variable: INT 

 B SE (Boot) 95% CI (Boot) 

Constant 0.12 0.97 [-1.86, 1.98] 

PIN 0.07 0.14 [-0.17, 0.36] 

ATT 0.80*** 0.14 [0.51, 1.05] 

R2 = .44***, F (2, 98) = 38.14, p = .000 

Note. *p < .05, **p < .01, ***p < .001. PME = Perceived Message Effectiveness (measured by 

“This message makes me think about the positive outcomes of getting a COVID-19 booster 

shot.”), PMR = Perceived Message Relevance, ATT = Attitude, INT = Behavioral Intention, PIN 

= Perceived Injunctive Norm, NFA = Need for Approval. Marital status was controlled because 

there was significant difference in gender between treatment and control groups. 

 

Social Punishment Condition vs. Injunctive Norm Only Condition 
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Table F22 

Mediation Model of Social Punishment Motivation Appeal (N = 98) 

Mediator: PME 

 B SE (Boot) 95% CI (Boot) 

Constant 5.45*** 0.21 [5.02, 5.85] 

Gender (Male = 1, Other = 0) 0.05 0.27 [-0.95, 0.11] 

Condition (Social punishment = 1, 

Injunctive norm only = 0) 
-0.41 0.28 [-0.95, 0.11] 

R2 = .02, F (2, 95) = 1.09, p = .341 

Mediator: PMR 

 B SE (Boot) 95% CI (Boot) 

Constant 5.11*** 0.22 [4.66, 5.53] 

Gender (Male = 1, Other = 0) 0.11 0.30 [-0.74, 0.44] 

Condition (Social punishment = 1, 

Injunctive norm only = 0) 
-0.27 0.28 [-0.85, 0.26] 

R2 = .01, F (2, 95) = 0.48, p = .622 

Mediator: ATT 

 B SE (Boot) 95% CI (Boot) 

Constant 1.54* 0.84 [0.05, 3.19] 

Gender (Male = 1, Other = 0) -0.03 0.19 [-0.40, 0.32] 

PIN 0.32* 0.16 [0.00, 0.62] 

PME 0.18 0.11 [-0.03, 0.41] 

PMR 0.39*** 0.10 [0.18, 0.60] 

Condition (Social punishment = 1, 

Injunctive norm only = 0) 
-0.42* 0.17 [-0.75, -0.09] 

R2 = .50***, F (5, 92) = 18.27, p = .000 

Dependent Variable: INT 

 B SE (Boot) 95% CI (Boot) 

Constant -1.26* 0.72 [-2.83, 0.01] 

PIN 0.29* 0.11 [0.07, 0.51] 

ATT 0.83*** 0.09 [0.66, 1.00] 

R2 = .64***, F (2, 95) = 85.75, p = .000 

 

Note. *p < .05, **p < .01, ***p < .001. PME = Perceived Message Effectiveness (measured by 

“This message makes me think about the negative outcomes of not getting a COVID-19 booster 

shot.”), PMR = Perceived Message Relevance, ATT = Attitude, INT = Behavioral Intention, PIN 

= Perceived Injunctive Norm. Gender was controlled because there was significant difference in 

gender between treatment and control groups. 
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Table F23 

Total, Indirect and Direct Effects of Social Punishment Motivation Appeal (N = 98) 

 Effect SE (Boot) 95% CI (Boot) 

Total Effect -0.49* 0.19 [-0.89, -0.13] 

Condition ––> PME ––> ATT ––> INT -0.06 0.07 [-0.24, 0.03] 

Condition ––> PMR ––> ATT ––> INT -0.09 0.09 [-0.29, 0.08] 

Condition ––> ATT ––> INT -0.35* 0.14 [-0.63, -0.08] 

Note. * denotes significance based on 95% bootstrap CI. PME = Perceived Message 

Effectiveness (measured by “This message makes me think about the negative outcomes of not 

getting a COVID-19 booster shot.”), PMR = Perceived Message Relevance, ATT = Attitude, 

INT = Behavioral Intention.  

 

Table F24 

Moderated Mediation Model of Social Punishment Motivation Appeal (Moderator: Social 

Punishment Motivation; N = 98) 

Mediator: PME 

 B SE (Boot) 95% CI (Boot) 

Constant 5.52*** 0.21 [5.10, 5.93] 

Gender (Male = 1, Other = 0) -0.08 0.26 [-0.60, 0.45] 

Condition (Social punishment = 1, 

Injunctive norm only = 0) 
-0.46 0.29 [-1.07, 0.08] 

PUN 0.09 0.16 [-0.21, 0.41] 

PUN*Condition 0.20 0.21 [-0.31, 0.61] 

R2 = .08, F (4, 93) = 1.89, p = .119 

Mediator: PMR 

 B SE (Boot) 95% CI (Boot) 

Constant 5.16*** 0.22 [4.69, 5.57] 

Gender (Male = 1, Other = 0) -0.18 0.28 [-0.77, 0.38] 

Condition (Social punishment = 1, 

Injunctive norm only = 0) 
-0.31 0.28 [-0.89, 0.22] 

PUN 0.25* 0.12 [0.00, 0.47] 

PUN*Condition -0.05 0.17 [-0.36, 0.28] 

R2 = .08, F (4, 93) = 1.94, p = .110 

Mediator: ATT 

 B SE (Boot) 95% CI (Boot) 

Constant 1.47* 0.88 [-0.09, 3.20] 



 215 

      

 

 

Gender (Male = 1, Other = 0) -0.01 0.19 [-0.39, 0.34] 

PIN 0.31* 0.16 [-0.01, 0.62] 

PME 0.18 0.12 [-0.03, 0.42] 

PMR 0.40*** 0.11 [0.19, 0.62] 

Condition (Social punishment = 1, 

Injunctive norm only = 0) 
-0.40* 0.18 [-0.76, -0.06] 

PUN -0.05 0.07 [-0.19, 0.09] 

PUN*Condition -0.00 0.12 [-0.22, 0.24] 

R2 = .50***, F (7, 90) = 12.92, p = .000 

Dependent Variable: INT 

 B SE (Boot) 95% CI (Boot) 

Constant -1.26* 0.72 [-2.83, 0.01] 

PIN 0.29* 0.11 [0.07, 0.51] 

ATT 0.83*** 0.09 [0.66, 1.00] 

R2 = .64***, F (2, 95) = 85.75, p = .000 

Note. *p < .05, **p < .01, ***p < .001. PME = Perceived Message Effectiveness (measured by 

“This message makes me think about the negative outcomes of not getting a COVID-19 booster 

shot.”), PMR = Perceived Message Relevance, ATT = Attitude, INT = Behavioral Intention, PIN 

= Perceived Injunctive Norm, PUN = Social Punishment Motivation. Gender was controlled 

because there was significant difference in gender between treatment and control groups. 

 

Table F25 

Moderated Mediation Model of Social Punishment Motivation Appeal (Moderator: Fear of 

Missing Out; N = 98) 

Mediator: PME 

 B SE (Boot) 95% CI (Boot) 

Constant 5.48*** 0.22 [5.04, 5.89] 

Gender (Male = 1, Other = 0) 0.00 0.27 [-0.55, 0.52] 

Condition (Social punishment = 1, 

Injunctive norm only = 0) 
-0.40 0.28 [-0.91, 0.13] 

FNE 0.13 0.27 [-0.37, 0.71] 

FNE*Condition 0.39 0.45 [-0.55, 0.52] 

R2 = .06, F (4, 93) = 1.52, p = .204 

Mediator: PMR 

 B SE (Boot) 95% CI (Boot) 

Constant 5.11*** 0.23 [4.62, 5.52] 

Gender (Male = 1, Other = 0) -0.12 0.28 [-0.73, 0.45] 
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Condition (Social punishment = 1, 

Injunctive norm only = 0) 
-0.25 0.27 [-0.78, 0.29] 

FNE 0.47* 0.21 [0.09, 0.95] 

FNE*Condition 0.26 0.37 [-0.42, 1.01] 

R2 = .13*, F (4, 93) = 3.53, p = .010 

Mediator: ATT 

 B SE (Boot) 95% CI (Boot) 

Constant 1.63* 0.92 [0.02, 3.49] 

Gender (Male = 1, Other = 0) -0.06 0.19 [-0.43, 0.31] 

PIN 0.31* 0.16 [-0.02, 0.61] 

PME 0.17 0.12 [-0.04, 0.41] 

PMR 0.39*** 0.11 [0.16, 0.60] 

Condition (Social punishment = 1, 

Injunctive norm only = 0) 
-0.42* 0.18 [-0.79, -0.09] 

FNE -0.07 0.16 [-0.44, 0.20] 

FNE*Condition 0.17 0.26 [-0.30, 0.68] 

R2 = .50***, F (7, 90) = 12.91, p = .000 

Dependent Variable: INT 

 B SE (Boot) 95% CI (Boot) 

Constant -1.26* 0.72 [-2.83, 0.01] 

PIN 0.29* 0.11 [0.07, 0.51] 

ATT 0.83*** 0.09 [0.66, 1.00] 

R2 = .64***, F (2, 95) = 85.75, p = .000 

Note. *p < .05, **p < .01, ***p < .001. PME = Perceived Message Effectiveness (measured by 

“This message makes me think about the negative outcomes of not getting a COVID-19 booster 

shot.”), PMR = Perceived Message Relevance, ATT = Attitude, INT = Behavioral Intention, PIN 

= Perceived Injunctive Norm, FNE = Fear of Negative Evaluation. Gender was controlled 

because there was significant difference in gender between treatment and control groups. 

 

 

 

 

 

 

  



 217 

      

 

 

References 

Ajzen, I. (n.d.). Sample TPB questionnaire. 

https://people.umass.edu/aizen/pdf/tpb.questionnaire.pdf 

Ajzen, I. (1991). The theory of planned behavior. Organizational Behavior and Human Decision 

Processes, 50(2), 179–211. https://doi.org/10.1016/0749-5978(91)90020-T 

Allen, M. (2017). The Sage encyclopedia of communication research methods. Sage 

Publications. http://doi.org/10.4135/9781483381411 

Alt, D. (2015). College students’ academic motivation, media engagement and fear of missing 

out. Computers in Human Behavior, 49, 111–119. 

https://doi.org/10.1016/j.chb.2015.02.057 

Asch, S. E. (1955). Opinions and social pressure. Nature, 176, 1009–1011. 

https://doi.org/10.1038/1761009b0 

Argote Tironi, P., Barham, E., Zuckerman Daly, S., Gerez, J. E., Marshall, J., & Pocasangre, O. 

(2021). Messages that increase COVID-19 vaccine acceptance: Evidence from online 

experiments in six Latin American countries. Plos One, 16(10), e0259059. 

https://doi.org/10.1371/journal.pone.0259059 

Alvaro, E. M., Crano, W. D., Siegel, J. T., Hohman, Z., Johnson, I., & Nakawaki, B. (2013). 

Adolescents’ attitudes toward antimarijuana ads, usage intentions, and actual marijuana 

usage. Psychology of Addictive Behaviors, 27, 1027–1035. 

https://doi.org/10.1037/a0031960 

Anderson, J. E., & Dunning, D. (2014). Behavioral norms: Variants and their identification. 

Social and Personality Psychology Compass, 8(12), 721–738. 

https://doi.org/10.1111/spc3.12146 

https://people.umass.edu/aizen/pdf/tpb.questionnaire.pdf
https://doi.org/10.1016/0749-5978(91)90020-T
http://doi.org/10.4135/9781483381411
https://doi.org/10.1016/j.chb.2015.02.057
https://doi.org/10.1038/1761009b0
https://doi.org/10.1371/journal.pone.0259059
https://doi.org/10.1037/a0031960
https://doi.org/10.1111/spc3.12146


 218 

      

 

 

Agranov, M., Elliott, M., & Ortoleva, P. (2021). The importance of social norms against strategic 

effects: The case of COVID-19 vaccine uptake. Economics Letters, 206, 109979. 

https://doi.org/10.1016/j.econlet.2021.109979 

Altendorf, M., Hoving, C., Van Weert, J. C., & Smit, E. S. (2020). Effectiveness of message 

frame-tailoring in a web-based smoking cessation program: Randomized controlled trial. 

Journal of Medical Internet Research, 22(4), e17251. http://doi.org/10.2196/17251 

Almanasreh, E., Moles, R., & Chen, T. F. (2019). Evaluation of methods used for estimating 

content validity. Research in Social and Administrative Pharmacy, 15(2), 214–221. 

https://doi.org/10.1016/j.sapharm.2018.03.066 

Ashworth, M., Thunström, L., Cherry, T. L., Newbold, S. C., & Finnoff, D. C. (2021). 

Emphasize personal health benefits to boost COVID-19 vaccination rates. Proceedings of 

the National Academy of Sciences, 118(32), e2108225118. 

https://doi.org/10.1073/pnas.2108225118 

Baltimore City Health Department. (2021, October 27). What the FAQ is a Booster? The CDC 

released new guidance. We're here to break it down. Vaccines are still [Image Attached]. 

https://www.facebook.com/BaltimoreHealth/posts/246418910862186 

Berkowitz, A. D. (August 2004). The social norms approach: Theory, research, and annotated 

bibliography [Unpublished manuscript]. 

http://www.alanberkowitz.com/articles/social_norms.pdf 

Brashers, D. E. (2001). Communication and uncertainty management. Journal of 

Communication, 51(3), 477–497. https://doi.org/10.1111/j.1460-2466.2001.tb02892.x 

Brown, T. A. (2015). Confirmatory factor analysis for applied research (2nd ed.). Guilford. 

https://doi.org/10.1016/j.econlet.2021.109979
http://doi.org/10.2196/17251
https://doi.org/10.1016/j.sapharm.2018.03.066
https://doi.org/10.1073/pnas.2108225118
https://www.facebook.com/BaltimoreHealth/posts/246418910862186
http://www.alanberkowitz.com/articles/social_norms.pdf
https://doi.org/10.1111/j.1460-2466.2001.tb02892.x


 219 

      

 

 

Buckholtz, J. W. (2015). Social norms, self-control, and the value of antisocial behavior. Current 

Opinion in Behavioral Sciences, 3, 122–129. 

https://doi.org/10.1016/j.cobeha.2015.03.004 

Bell, D. C., & Cox, M. L. (2015). Social norms: Do we love norms too much?. Journal of Family 

Theory & Review, 7(1), 28–46. https://doi.org/10.1111/jftr.12059 

Basaran, A. M. B., Christensen, J. L., Miller, L. C., Appleby, P. R., & Read, S. J. (2019). 

Character identification as a moderator of the relationship between social norms and 

sexual risk-reduction intentions and behavior: Findings from an eHealth entertainment-

education intervention targeting men who have sex with men. Psychology of Addictive 

Behaviors, 33(4), 382–391. https://doi.org/10.1037/adb0000467 

Bogart, L. M., Dong, L., Gandhi, P., Klein, D. J., Smith, T. L., Ryan, S., & Ojikutu, B. O. 

(2022). COVID-19 vaccine intentions and mistrust in a national sample of black 

Americans. Journal of the National Medical Association, 113(6), 599–611. 

https://doi.org/10.1016/j.jnma.2021.05.011 

Brennan, E., Durkin, S. J., Wakefield, M. A., & Kashima, Y. (2014). Assessing the effectiveness 

of antismoking television advertisements: Do audience ratings of perceived effectiveness 

predict changes in quitting intentions and smoking behaviours? Tobacco Control, 23(5), 

412–418. https://doi.org/10.1136/tobaccocontrol-2012-050949 

Bandalos D. L., & Finney, S. J. (2019). Factor analysis: Exploratory and confirmatory. In G. R. 

Hancock, L. M. Stapleton, & R. O. Mueller (Eds.), The reviewer’s guide to quantitative 

methods in the social sciences (2nd ed., pp. 98–122). Routledge.   

Bokemper, S. E., Gerber, A. S., Omer, S. B., & Huber, G. A. (2021). Persuading US White 

evangelicals to vaccinate for COVID-19: Testing message effectiveness in fall 2020 and 

https://doi.org/10.1016/j.cobeha.2015.03.004
https://doi.org/10.1111/jftr.12059
https://doi.org/10.1037/adb0000467
https://doi.org/10.1016/j.jnma.2021.05.011
https://doi.org/10.1136/tobaccocontrol-2012-050949


 220 

      

 

 

spring 2021. Proceedings of the National Academy of Sciences, 118(49), e2114762118. 

https://doi.org/10.1073/pnas.2114762118 

Borah, P., Hwang, J., & Hsu, Y. C. (2021). COVID-19 vaccination attitudes and intention: 

Message framing and the moderating role of perceived vaccine benefits. Journal of 

Health Communication, 26(8), 523–533. https://doi.org/10.1080/10810730.2021.1966687 

Butzer, B., & Kuiper, N. A. (2006). Relationships between the frequency of social comparisons 

and self-concept clarity, intolerance of uncertainty, anxiety, and depression. Personality 

and Individual Differences, 41(1), 167–176. http://doi.org/10.1016/j.paid.2005.12.017 

Boonmanunt, S., Kajackaite, A., & Meier, S. (2020). Does poverty negate the impact of social 

norms on cheating?. Games and Economic Behavior, 124, 569–578. 

https://doi.org/10.1016/j.geb.2020.09.009 

Baig, S. A., Noar, S. M., Gottfredson, N. C., Boynton, M. H., Ribisl, K. M., & Brewer, N. T. 

(2019). UNC perceived message effectiveness: Validation of a brief scale. Annals of 

Behavioral Medicine, 53(8), 732–742. https://doi.org/10.1093/abm/kay080 

Brennan, G., & Pettit, P. (2000). The hidden economy of esteem. Economics & Philosophy, 

16(1), 77–98. https://doi.org/10.1017/S0266267100000146 

Bokhari, R., & Shahzad, K. (2022). Explaining resistance to the COVID-19 preventive measures: 

A psychological reactance perspective. Sustainability, 14(8), 4476. 

https://doi.org/10.3390/su14084476 

Bénabou, R., & Tirole, J. (2011). Laws and norms. National Bureau of Economic Research 

Working Paper No. 17579. Available at: http://doi.org/10.3386/w17579 

https://doi.org/10.1073/pnas.2114762118
https://doi.org/10.1080/10810730.2021.1966687
http://doi.org/10.1016/j.paid.2005.12.017
https://doi.org/10.1016/j.geb.2020.09.009
https://doi.org/10.1093/abm/kay080
https://doi.org/10.1017/S0266267100000146
https://doi.org/10.3390/su14084476
http://doi.org/10.3386/w17579


 221 

      

 

 

Carpenter, C. J. (2012). A meta-analysis of the functional matching effect based on functional 

attitude theory. Southern Communication Journal, 77(5), 438–451. 

https://doi.org/10.1080/1041794X.2012.699989 

Centers for Disease Control and Prevention. (2021a, November 26). Did you know? All adults 

ages 18 years and older are eligible for a COVID-19 booster dose. As of November 

[Image Attached]. https://www.facebook.com/cdc/posts/266503692177743 

Centers for Disease Control and Prevention. (2021b, December 23). COVID-19 vaccines work. 

https://www.cdc.gov/coronavirus/2019-ncov/vaccines/effectiveness/work.html 

Centers for Disease Control and Prevention (2022a, February 11). Boosters Work. 

https://www.cdc.gov/coronavirus/2019-ncov/covid-data/covidview/past-

reports/02112022.html 

Centers for Disease Control and Prevention. (2022b, April 22). COVID data tracker. Retrieved 

May 22, 2022, from https://covid.cdc.gov/covid-data-tracker/#new-hospital-admissions 

Centers for Disease Control and Prevention. (2022c, April 22). COVID-19 vaccine boosters. 

Retrieved April 22, 2022, from https://www.cdc.gov/coronavirus/2019-

ncov/vaccines/booster-shot.html 

Centers for Disease Control and Prevention. (2022d, May 23). COVID-19 vaccinations in the 

United States. Retrieved May 23, 2022, from https://covid.cdc.gov/covid-data-

tracker/#vaccinations 

Center on Budget and Policy Priorities. (2022, February 10). Tracking the COVID-19 economy’s 

effects on food, housing, and employment hardships. 

https://www.cbpp.org/research/poverty-and-inequality/tracking-the-covid-19-economys-

effects-on-food-housing-and 

https://doi.org/10.1080/1041794X.2012.699989
https://www.facebook.com/cdc/posts/266503692177743
https://www.cdc.gov/coronavirus/2019-ncov/vaccines/effectiveness/work.html
https://www.cdc.gov/coronavirus/2019-ncov/covid-data/covidview/past-reports/02112022.html
https://www.cdc.gov/coronavirus/2019-ncov/covid-data/covidview/past-reports/02112022.html
https://covid.cdc.gov/covid-data-tracker/#new-hospital-admissions
https://www.cdc.gov/coronavirus/2019-ncov/vaccines/booster-shot.html
https://www.cdc.gov/coronavirus/2019-ncov/vaccines/booster-shot.html
https://covid.cdc.gov/covid-data-tracker/#vaccinations
https://covid.cdc.gov/covid-data-tracker/#vaccinations
https://www.cbpp.org/research/poverty-and-inequality/tracking-the-covid-19-economys-effects-on-food-housing-and
https://www.cbpp.org/research/poverty-and-inequality/tracking-the-covid-19-economys-effects-on-food-housing-and


 222 

      

 

 

Chan, K. (2008). Social comparison of material possessions among adolescents. Qualitative 

Market Research, 11(3), 316–330. https://doi.org/10.1108/13522750810879039 

Cialdini R. B. (2001). Influence: Science and Practice (4th ed). Allyn & Bacon. 

Cialdini, R. B. (2003). Crafting normative messages to protect the environment. Current 

Directions in Psychological Science, 12(4), 105–109. https://doi.org/10.1111/1467-

8721.01242 

Cooper, M. L. (1994). Motivations for alcohol use among adolescents: Development and 

validation of a four-factor model. Psychological Assessment, 6(2), 117–128. 

https://doi.org/10.1037/1040-3590.6.2.117 

Colombo, M. (2014). Two neurocomputational building blocks of social norm compliance. 

Biology & Philosophy, 29(1), 71–88. https://doi.org/10.1007/s10539-013-9385-z 

Cramer, D. (2014). Need for approval measures. In A. C., Michalos (Eds.), Encyclopedia of 

quality of life and well-being research (pp. 4287–4291). Springer. 

https://doi.org/10.1007/978-94-007-0753-5_1917 

Carpenter, C. J., & Boster, F. J. (2013). Modeling the effects of processing effort and ability in 

response to persuasive message arguments. Communication Quarterly, 61(4), 413–430. 

https://doi.org/10.1080/01463373.2013.799509 

Capasso, M., Caso, D., & Conner, M. (2021). Anticipating pride or regret? Effects of anticipated 

affect focused persuasive messages on intention to get vaccinated against COVID-19. 

Social Science & Medicine, 289, 114416. 

https://doi.org/10.1016/j.socscimed.2021.114416 

https://doi.org/10.1108/13522750810879039
https://doi.org/10.1111/1467-8721.01242
https://doi.org/10.1111/1467-8721.01242
https://doi.org/10.1037/1040-3590.6.2.117
https://doi.org/10.1007/s10539-013-9385-z
https://doi.org/10.1007/978-94-007-0753-5_1917
https://doi.org/10.1080/01463373.2013.799509
https://doi.org/10.1016/j.socscimed.2021.114416


 223 

      

 

 

Cesario, J., Corker, K. S., & Jelinek, S. (2013). A self-regulatory framework for message 

framing. Journal of Experimental Social Psychology, 49(2), 238–249. 

https://doi.org/10.1016/j.jesp.2012.10.014 

Carter, M. C., Cingel, D. P., Lauricella, A. R., & Wartella, E. (2021). 13 reasons why, perceived 

norms, and reports of mental health-related behavior change among adolescent and young 

adult viewers in four global regions. Communication Research, 48(8), 1110–1132. 

https://doi.org/10.1177/0093650220930462 

Chen, T., Dai, M., Xia, S., & Zhou, Y. (2021). Do messages matter? Investigating the combined 

effects of framing, outcome uncertainty, and number format on COVID-19 vaccination 

attitudes and intention. Health Communication, 37(8), 944–951. 

https://doi.org/10.1080/10410236.2021.1876814 

Courtney, E. P., Felig, R. N., & Goldenberg, J. L. (2022). Together we can slow the spread of 

COVID-19: The interactive effects of priming collectivism and mortality salience on 

virus-related health behaviour intentions. British Journal of Social Psychology, 61(1), 

410–431. https://doi.org/10.1111/bjso.12487 

Cialdini, R. B., & Goldstein, N. (2004). Social influence: Compliance and conformity. Annual 

Review of Psychology, 55, 591–621. 

https://doi.org/10.1146/annurev.psych.55.090902.142015 

Chevallier, C., Hacquin, A. S., & Mercier, H. (2021). COVID-19 vaccine hesitancy: Shortening 

the last mile. Trends in Cognitive Sciences, 25(5), 331–333. 

https://doi.org/10.1016/j.tics.2021.02.002 

https://doi.org/10.1016/j.jesp.2012.10.014
https://doi.org/10.1177/0093650220930462
https://doi.org/10.1080/10410236.2021.1876814
https://doi.org/10.1111/bjso.12487
https://doi.org/10.1146/annurev.psych.55.090902.142015
https://doi.org/10.1016/j.tics.2021.02.002


 224 

      

 

 

Chung, M., & Lapinski, M. K. (2019). Extending the theory of normative social behavior to 

predict hand-washing among Koreans. Health Communication, 34(10), 1120–1129, 

https://doi.org/10.1080/10410236.2018.1461586 

Chu, H., & Liu, S. (2021). Integrating health behavior theories to predict American’s intention to 

receive a COVID-19 vaccine. Patient Education and Counseling, 104(8), 1878–1886. 

https://doi.org/10.1016/j.pec.2021.02.031 

Chaiken, S., Liberman, A., & Eagly, A. H. (1989). Heuristic and systematic information 

processing within and beyond the persuasion context. In J. S. Uleman, & J. A. Bargh 

(Eds.), Unintended Thought (pp. 212–252). Guilford. 

Cheng, Y., Liu, R. W., & Foerster, T. A. (2021). Predicting intentions to practice COVID-19 

preventative behaviors in the United States: A test of the risk perception attitude 

framework and the theory of normative social behavior. Journal of Health Psychology. 

https://doi.org/10.1177/13591053211057382 

Carcioppolo, N., Orrego Dunleavy, V., & Yang, Q. (2017). How do perceived descriptive norms 

influence indoor tanning intentions? An application of the theory of normative social 

behavior. Health Communication, 32(2), 230–239. 

https://doi.org/10.1080/10410236.2015.1120697 

Choi, J., Park, D. J., & Noh, G. Y. (2016). Exploration of the independent and joint influences of 

social norms and drinking motives on Korean college students’ alcohol 

consumption. Journal of Health Communication, 21(6), 678–687. 

http://doi.org/10.1080/10810730.2016.1153762 

https://doi.org/10.1080/10410236.2018.1461586
https://doi.org/10.1016/j.pec.2021.02.031
https://doi.org/10.1177/13591053211057382
https://doi.org/10.1080/10410236.2015.1120697
http://doi.org/10.1080/10810730.2016.1153762


 225 

      

 

 

Chu, J., Pink, S. L., & Willer, R. (2021). Religious identity cues increase vaccination intentions 

and trust in medical experts among American Christians. Proceedings of the National 

Academy of Sciences, 118(49), e2106481118. https://doi.org/10.1073/pnas.2106481118 

Chung, A., & Rimal, R. N. (2016). Social norms: A review. Review of Communication Research, 

4(1), 1–28. https://doi.org/10.12840/issn.2255-4165.2016.04.01.008 

Cialdini, R. B., Reno, R. R., & Kallgren, C. A. (1990). A focus theory of normative conduct: 

Recycling the concept of norms to reduce littering in public places. Journal of 

Personality and Social Psychology, 58(6), 1015–1026. https://doi.org/10.1037/0022-

3514.58.6.1015 

Cho, H., & Sands, L. (2011). Gain- and loss-frame sun safety messages and psychological 

reactance of adolescents. Communication Research Reports, 28(4), 308–317. 

https://doi.org/10.1080/08824096.2011.616242 

Corcoran, K. J., & Segrist, D. J. (1993). Personal expectancies and group influences affect 

alcoholic beverage selection: The interaction of personal and situational variables. 

Addictive Behaviors, 18(5), 577–582. https://doi.org/10.1016/0306-4603(93)90073-I 

Corace, K. M., Srigley, J. A., Hargadon, D. P., Yu, D., MacDonald, T. K., Fabrigar, L. R., & 

Garber, G. E. (2016). Using behavior change frameworks to improve healthcare worker 

influenza vaccination rates: A systematic review. Vaccine, 34(28), 3235–3242. 

https://doi.org/10.1016/j.vaccine.2016.04.071 

Clary, E. G., Snyder, M., Ridge, R. D., Miene, P. K., & Haugen, J. A. (1994). Matching 

messages to motives in persuasion: A functional approach to promoting volunteerism. 

Journal of Applied Social Psychology, 24(13), 1129–1146. 

https://doi.org/10.1111/j.1559-1816.1994.tb01548.x 

https://doi.org/10.1073/pnas.2106481118
https://doi.org/10.12840/issn.2255-4165.2016.04.01.008
https://doi.org/10.1037/0022-3514.58.6.1015
https://doi.org/10.1037/0022-3514.58.6.1015
https://doi.org/10.1080/08824096.2011.616242
https://doi.org/10.1016/0306-4603(93)90073-I
https://doi.org/10.1016/j.vaccine.2016.04.071
https://doi.org/10.1111/j.1559-1816.1994.tb01548.x


 226 

      

 

 

Cialdini, R. B., & Trost, M. R. (1998). Social influence: Social norms, conformity and 

compliance. In D. T. Gilbert, S. T. Fiske, & G. Lindzey (Eds.), The handbook of social 

psychology (pp. 151–192). McGraw-Hill. 

Chao, M., Zhang, Z. X., & Chiu, C. Y. (2010). Adherence to perceived norms across cultural 

boundaries: The role of need for cognitive closure and ingroup identification. Group 

Processes & Intergroup Relations, 13(1), 69–89. 

https://doi.org/10.1177/1368430209343115 

Davis, K. C., Duke, J., Shafer, P., Patel, D., Rodes, R., & Beistle, D. (2016). Perceived 

effectiveness of antismoking ads and association with quit attempts among smokers: 

Evidence from the Tips From Former Smokers campaign. Health Communication, 32(8), 

931–938. https://doi.org/10.1080/10410236.2016.1196413 

Deutsch, M., & Gerard, H. B. (1955). A study of normative and informational social influences 

upon individual judgment. The Journal of Abnormal and Social Psychology, 51(3), 629–

636. https://doi.org/10.1037/h0046408 

Davis, C. J., Golding, M., & McKay, R. (2021). Efficacy information influences intention to take 

COVID-19 vaccine. British Journal of Health Psychology, 27(2), 300–319.  

https://doi.org/10.1111/bjhp.12546 

Diament, S. M., Kaya, A., & Magenheim, E. B. (2022). Frames that matter: Increasing the 

willingness to get the Covid-19 vaccines. Social Science & Medicine, 292, 114562. 

https://doi.org/10.1016/j.socscimed.2021.114562 

Deutsch, F. M., & Lamberti, D. M. (1986). Does social approval increase helping? Personality 

and Social Psychology Bulletin, 12(2), 149–157. 

https://doi.org/10.1177/0146167286122001 

https://doi.org/10.1177/1368430209343115
https://doi.org/10.1080/10410236.2016.1196413
https://doi.org/10.1037/h0046408
https://doi.org/10.1111/bjhp.12546
https://doi.org/10.1016/j.socscimed.2021.114562
https://doi.org/10.1177/0146167286122001


 227 

      

 

 

Dunn, K. I., Mohr, P., Wilson, C. J., & Wittert, G. A. (2011). Determinants of fast-food 

consumption: An application of the theory of planned behaviour. Appetite, 57(2), 349–

357. https://doi.org/10.1016/j.appet.2011.06.004 

DeBono, K. G., & Packer, M. (1991). The effects of advertising appeal on perceptions of product 

quality. Personality and Social Psychology Bulletin, 17(2), 194–200. 

https://doi.org/10.1177/014616729101700212 

Denis, E., Pecheux, C., & Warlop, L. (2020). When public recognition inhibits prosocial 

behavior: The case of charitable giving. Nonprofit and Voluntary Sector Quarterly, 49(5), 

951–968. https://doi.org/10.1177/0899764020911203 

Dai, H., Saccardo, S., Han, M. A., Roh, L., Raja, N., Vangala, S., ... & Croymans, D. M. (2021). 

Behavioural nudges increase COVID-19 vaccinations. Nature, 597, 404–409. 

https://doi.org/10.1038/s41586-021-03843-2 

DeBono, A., Shmueli, D., & Muraven, M. (2011). Rude and inappropriate: The role of self-

control in following social norms. Personality and Social Psychology Bulletin, 37(1), 

136–146. http://doi.org/10.1177/0146167210391478 

Dillard, J., Shen, L., & Vail, R. (2007a). Does perceived message effectiveness cause persuasion 

or vice versa? 17 Consistent answers. Human Communication Research, 33(4), 467–488. 

https://doi.org/10.1111/j.1468-2958.2007.00308.x 

Drążkowski, D., & Trepanowski, R. (2021). Reactance and perceived disease severity as 

determinants of COVID-19 vaccination intention: An application of the theory of planned 

behavior. Psychology, Health & Medicine. 

https://doi.org/10.1080/13548506.2021.2014060 

https://doi.org/10.1016/j.appet.2011.06.004
https://doi.org/10.1177/014616729101700212
https://doi.org/10.1177/0899764020911203
https://doi.org/10.1038/s41586-021-03843-2
http://doi.org/10.1177/0146167210391478
https://doi.org/10.1111/j.1468-2958.2007.00308.x
https://doi.org/10.1080/13548506.2021.2014060


 228 

      

 

 

Do, K. T., Wang, C. Y., & Guchait, P. (2021). When normative framing saves Mr. Nature: Role 

of consumer efficacy in proenvironmental adoption. Psychology & Marketing, 38(8), 

1340–1362. https://doi.org/10.1002/mar.21486 

Dillard, J. P., Weber, K. M., & Vail, R. G. (2007b). The relationship between the perceived and 

actual effectiveness of persuasive messages: A meta-analysis with implications for 

formative campaign research. Journal of Communication, 57(4), 613–631. 

https://doi.org/10.1111/j.1460-2466.2007.00360.x 

Dillard, J. P., & Ye, S. (2008). The perceived effectiveness of persuasive messages: Questions of 

structure, referent, and bias. Journal of Health Communication, 13(2), 149–168. 

https://doi.org/10.1080/10810730701854060 

Elhai, J. D., Levine, J. C., Dvorak, R. D., & Hall, B. J. (2016). Fear of missing out, need for 

touch, anxiety and depression are related to problematic smartphone use. Computers in 

Human Behavior, 63, 509–516. https://doi.org/10.1016/j.chb.2016.05.079 

Festre, A. (2010). Incentives and social norms: A motivation‐based economic analysis of social 

norms. Journal of Economic Surveys, 24(3), 511–538. https://doi.org/10.1111/j.1467-

6419.2009.00594.x 

Fishbein, M., & Ajzen, I. (1975). Belief, attitude, intention, and behavior: An introduction to 

theory and research. Addison-Wesley. 

Fox, A., & Choi, Y. (2021). Does framing Coronavirus in terms of disparities reduce or increase 

vaccine hesitancy?. Health Services Research, 56, 85–86. https://doi.org/10.1111/1475-

6773.13842 

https://doi.org/10.1002/mar.21486
https://doi.org/10.1111/j.1460-2466.2007.00360.x
https://doi.org/10.1080/10810730701854060
https://doi.org/10.1016/j.chb.2016.05.079
https://doi.org/10.1111/j.1467-6419.2009.00594.x
https://doi.org/10.1111/j.1467-6419.2009.00594.x
https://doi.org/10.1111/1475-6773.13842
https://doi.org/10.1111/1475-6773.13842


 229 

      

 

 

Fioravanti, G., Casale, S., Benucci, S. B., Prostamo, A., Falone, A., Ricca, V., & Rotella, F. 

(2021). Fear of missing out and social networking sites use and abuse: A meta-analysis. 

Computers in Human Behavior, 122, 106839. https://doi.org/10.1016/j.chb.2021.106839 

French, J., Deshpande, S., Evans, W., & Obregon, R. (2020). Key guidelines in developing a pre-

emptive COVID-19 vaccination uptake promotion strategy. International Journal of 

Environmental Research and Public Health, 17(16), 5893. 

https://doi.org/10.3390/ijerph17165893 

Fung, T. K., Griffin, R. J., & Dunwoody, S. (2018). Testing links among uncertainty, affect, and 

attitude toward a health behavior. Science Communication, 40(1), 33–62. 

https://doi.org/10.1177/1075547017748947 

Farrow, K., Grolleau, G., & Ibanez, L. (2017). Social norms and pro-environmental behavior: A 

review of the evidence. Ecological Economics, 140, 1–13. 

https://doi.org/10.1016/j.ecolecon.2017.04.017 

Fornell, C., & Larcker, D. F. (1981). Evaluating structural equation models with unobservable 

variables and measurement error. Journal of Marketing Research, 18(1), 39–50. 

https://doi.org/10.1177/002224378101800104 

Feng, C., Luo, Y. J., & Krueger, F. (2015). Neural signatures of fairness-related normative 

decision making in the ultimatum game: A coordinate-based meta-analysis. Human Brain 

Mapping, 36(2), 591–602. https://doi.org/10.1002/hbm.22649 

Freeman, D., Loe, B. S., Yu, L.-M., Freeman, J., Chadwick, A., Vaccari, C., Shanyinde, M., 

Harris, V., Waite, F., Rosebrock, L., Petit, A., Vanderslott, S., Lewandowsky, S., Larkin, 

M., Innocenti, S., Pollard, A. J., McShane, H., & Lambe, S. (2021). Effects of different 

types of written vaccination information on COVID-19 vaccine hesitancy in the UK 

https://doi.org/10.1016/j.chb.2021.106839
https://doi.org/10.1177/1075547017748947
https://doi.org/10.1016/j.ecolecon.2017.04.017
https://doi.org/10.1177/002224378101800104
https://doi.org/10.1002/hbm.22649


 230 

      

 

 

(OCEANS-III): A single-blind, parallel-group, randomised controlled trial. The Lancet 

Public Health, 6(6), e416–e427. https://doi.org/10.1016/S2468-2667(21)00096-7 

Fu, J. H., Morris, M. W., Lee, S., Chao, M., Chiu, C., & Hong, Y. (2007). Epistemic motives and 

cultural conformity: Need for closure, culture, and context as determinants of conflict 

judgments. Journal of Personality and Social Psychology, 92(2), 191–207. 

https://doi.org/10.1037/0022-3514.92.2.191 

Falk, E., & Scholz, C. (2018). Persuasion, influence, and value: Perspectives from 

communication and social neuroscience. Annual Review of Psychology, 69, 329–356. 

https://doi.org/10.1146/annurev-psych-122216-011821 

Gavrilets, S. (2020). The dynamics of injunctive social norms. Evolutionary Human Sciences, 2, 

E60. http://doi.org/10.1017/ehs.2020.58 

Gibbons, F. X., & Buunk, B. P. (1999). Individual differences in social comparison: 

Development of a scale of social comparison orientation. Journal of Personality and 

Social Psychology, 76(1), 129–142. https://doi.org/10.1037/0022-3514.76.1.129 

Geber, S., Baumann, E., & Klimmt, C. (2019). Where do norms come from? Peer 

communication as a factor in normative social influences on risk behavior. 

Communication Research, 46(5), 708–730. https://doi.org/10.1177/0093650217718656 

Grayson-Sneed, K. A., Dwamena, F. C., Smith, S., Laird-Fick, H. S., Freilich, L., & Smith, R. C. 

(2016). A questionnaire identifying four key components of patient satisfaction with 

physician communication. Patient Education and Counseling, 99(6), 1054–1061. 

https://doi.org/10.1016/j.pec.2016.01.002 

https://doi.org/10.1016/S2468-2667(21)00096-7
https://doi.org/10.1037/0022-3514.92.2.191
https://doi.org/10.1146/annurev-psych-122216-011821
http://doi.org/10.1017/ehs.2020.58
https://doi.org/10.1037/0022-3514.76.1.129
https://doi.org/10.1177/0093650217718656
https://doi.org/10.1016/j.pec.2016.01.002


 231 

      

 

 

Gursoy, D., Ekinci, Y., Can, A. S., & Murray, J. C. (2022). Effectiveness of message framing in 

changing COVID-19 vaccination intentions: Moderating role of travel desire. Tourism 

Management, 90, 104468. https://doi.org/10.1016/j.tourman.2021.104468 

Gilbert, D. T., Fiske, S. T., & Lindzey, G. (1998). Attitude change: Multiple roles for persuasion 

variables. In D., Gilbert, S., Fiske, & G., Lindzey (Eds.), The Handbook of Social 

Psychology (pp., 323–390). McGraw-Hill. 

Good, M. C., & Hyman, M. R. (2020). ‘Fear of missing out’: Antecedents and influence on 

purchase likelihood. Journal of Marketing Theory and Practice, 28(3), 330–341. 

https://doi.org/10.1080/10696679.2020.1766359 

Good, M. C., & Hyman, M. R. (2021). Direct and indirect effects of fear of missing out appeals 

on purchase likelihood. Journal of Consumer Behaviour, 20(3), 564–576. 

https://doi.org/10.1002/cb.1885 

Gelfand, M. J., & Harrington, J. R. (2015). The motivational force of descriptive norms: For 

whom and when are descriptive norms most predictive of behavior?. Journal of Cross-

Cultural Psychology, 46(10), 1273–1278. https://doi.org/10.1177/0022022115600796 

Grummon, A. H., Hall, M. G., Mitchell, C. G., Pulido, M., Sheldon, M. J., Noar, S. M., Ribisl, 

K. M., & Brewer, N. T. (2022). Reactions to messages about smoking, vaping and 

COVID-19: Two national experiments. Tobacco Control, 31(3), 402–410. 

http://dx.doi.org/10.1136/tobaccocontrol-2020-055956 

Grummon, A. H., Hall, M. G., Taillie, L. S., & Brewer, N. T. (2019). How should sugar-

sweetened beverage health warnings be designed? A randomized experiment. Preventive 

Medicine, 121, 158–166. https://doi.org/10.1016/j.ypmed.2019.02.010 

https://doi.org/10.1016/j.tourman.2021.104468
https://doi.org/10.1080/10696679.2020.1766359
https://doi.org/10.1002/cb.1885
https://doi.org/10.1177%2F0022022115600796
http://dx.doi.org/10.1136/tobaccocontrol-2020-055956
https://doi.org/10.1016/j.ypmed.2019.02.010


 232 

      

 

 

Groshong, L., Stanis, S. A. W., Kaczynski, A. T., Hipp, J. A., & Besenyi, G. M. (2017). 

Exploring attitudes, perceived norms, and personal agency: Insights into theory-based 

messages to encourage park-based physical activity in low-income urban 

neighborhoods. Journal of Physical Activity and Health, 14(2), 108–116. 

https://doi.org/10.1123/jpah.2016-0069 

Han P. K. (2013). Conceptual, methodological, and ethical problems in communicating 

uncertainty in clinical evidence. Medical Care Research and Review, 70(1), 14S–36S. 

http://doi.org/10.1177/1077558712459361 

Hayes, A. F. (2018). Introduction to mediation, moderation, and conditional process analysis: A 

regression-based approach (2nd ed.). The Guilford Press.  

Hayes, A. (2022, April 19). The PROCESS macro for SPSS, SAS, and R. PROCESS Macro. 

https://www.processmacro.org/download.html 

Higgins, E. T. (2000). Making a good decision: Value from fit. American Psychologist, 55(11), 

1217–1230. https://doi.org/10.1037/0003-066X.55.11.1217 

Hodkinson, C. (2019). Fear of missing out (FOMO) marketing appeals: A conceptual model. 

Journal of Marketing Communications, 25(1), 65–88. 

https://doi.org/10.1080/13527266.2016.1234504 

Hogg, M.A. (2016) Social identity theory. In S. McKeown, R. Haji, & N. Ferguson (Eds.), 

Understanding peace and conflict through social identity theory (pp. 3–17). Springer. 

https://doi.org/10.1007/978-3-319-29869-6_1 

Hong, Y. (2021). Extending the influence of presumed influence hypothesis: Information seeking 

and prosocial behaviors for HIV prevention. Health Communication. 

https://doi.org/10.1080/10410236.2021.1975902 

https://doi.org/10.1123/jpah.2016-0069
http://doi.org/10.1177/1077558712459361
https://www.processmacro.org/download.html
https://doi.org/10.1037/0003-066X.55.11.1217
https://doi.org/10.1080/13527266.2016.1234504
https://doi.org/10.1007/978-3-319-29869-6_1
https://doi.org/10.1080/10410236.2021.1975902


 233 

      

 

 

Hull, S. J. (2012). Perceived risk as a moderator of the effectiveness of framed HIV-test 

promotion messages among women: A randomized controlled trial. Health Psychology, 

31(1), 114–121. http://doi.org/10.1037/a0024702 

Hullett, C. (2002). Charting the process underlying the change of value-expressive attitudes: The 

importance of value-relevance in predicting the matching effect. Communication 

Monographs, 69(2), 158–178. https://doi.org/10.1080/714041711 

Hagen, K. B., Aas, T., Lode, K., Gjerde, J., Lien, E., Kvaløy, J. T., Lash, T. L., Søiland, H., & 

Lind, R. (2015). Illness uncertainty in breast cancer patients: Validation of the 5-item 

short form of the Mishel Uncertainty in Illness Scale. European Journal of Oncology 

Nursing, 19(2), 113–119. https://doi.org/10.1016/j.ejon.2014.10.009 

Hoffman, E. W., Austin, E. W., Pinkleton, B. E., & Austin, B. W. (2017). An exploration of the 

associations of alcohol-related social media use and message interpretation outcomes to 

problem drinking among college students. Health Communication, 32(7), 864–871. 

https://doi.org/10.1080/10410236.2016.1195677 

Hayes, A. F., & Coutts, J. J. (2020). Use omega rather than Cronbach’s alpha for estimating 

reliability. But…. Communication Methods and Measures, 14(1), 1–24. 

https://doi.org/10.1080/19312458.2020.1718629 

Hsu, T. H., & Chang, K. F. (2007). The taxonomy, model and message strategies of social 

behavior. Journal for the Theory of Social Behaviour, 37(3), 279–294. 

https://doi.org/10.1111/j.1468-5914.2007.00338.x 

Hong, Y., & Hashimoto, M. (2021). I will get myself vaccinated for others: The interplay of 

message frame, reference point, and perceived risk on intention for COVID-19 vaccine. 

Health Communication. https://doi.org/10.1080/10410236.2021.1978668 

http://doi.org/10.1037/a0024702
https://doi.org/10.1080/714041711
https://doi.org/10.1016/j.ejon.2014.10.009
https://doi.org/10.1080/10410236.2016.1195677
https://doi.org/10.1080/19312458.2020.1718629
https://doi.org/10.1111/j.1468-5914.2007.00338.x
https://doi.org/10.1080/10410236.2021.1978668


 234 

      

 

 

Hong, H., & Kim, H. J. (2020). Antecedents and consequences of information overload in the 

COVID-19 pandemic. International Journal of Environmental Research and Public 

Health, 17(24), 9305. https://doi.org/10.3390/ijerph17249305 

Hirsh, J. B., Kang, S. K., & Bodenhausen, G. V. (2012). Personalized persuasion: Tailoring 

persuasive appeals to recipients’ personality traits. Psychological Science, 23(6), 578–

581. https://doi.org/10.1177/0956797611436349 

Hu, Y. T., & Liu, Q. Q. (2020). Passive social network site use and adolescent materialism: 

Upward social comparison as a mediator. Social Behavior and Personality, 48(1), 1–8.  

https://doi.org/10.2224/sbp.8833 

Huang, Y., & Liu, W. (2021). Promoting COVID-19 Vaccination: The interplay of message 

framing, psychological uncertainty, and public agency as a message source. Science 

Communication, 44(1), 3–29. https://doi.org/10.1177/10755470211048192 

Higgs, S., Liu, J., Collins, E. I. M., & Thomas, J. M. (2019). Using social norms to encourage 

healthier eating. Nutrition Bulletin, 44(1), 43–52.  http://doi.org/10.1111/nbu.12371 

Hagger, M. S., & Hamilton, K. (2022). Predicting COVID-19 booster vaccine intentions. Applied 

Psychology: Health and Well-Being. https://doi.org/10.1111/aphw.12349 

Hamei, L., Lopes, L., Sparks, G., Kirzinger, A., Kearney, A., Stokes, A., & Brodie, M. (2021, 

October 28). KFF COVID-19 vaccine monitor: October 2021. Kaiser Family Foundation. 

https://www.kff.org/coronavirus-covid-19/poll-finding/kff-covid-19-vaccine-monitor-

october-2021/ 

Hancock, G. R., & Mueller, R. O. (2001). Rethinking construct reliability within latent variable 

system. In R. Cudeck, S. du Toit, & D. Sörbom (Eds.), Structural equation modeling: 

https://doi.org/10.3390/ijerph17249305
https://doi.org/10.1177/0956797611436349
https://doi.org/10.2224/sbp.8833
https://doi.org/10.1177/10755470211048192
http://doi.org/10.1111/nbu.12371
https://doi.org/10.1111/aphw.12349
https://www.kff.org/coronavirus-covid-19/poll-finding/kff-covid-19-vaccine-monitor-october-2021/
https://www.kff.org/coronavirus-covid-19/poll-finding/kff-covid-19-vaccine-monitor-october-2021/


 235 

      

 

 

Present and future-A Festschrift in honor of Karl Jöreskog (pp. 195–216). Scientific 

Software International. 

Huber, S., Sattler, S., & Guido, M. (2022). Mechanisms of perceived social norms: The 

mediating and moderating role of morality and outcome expectations on prescription 

drug misuse in the working population. Deviant Behavior. 

https://doi.org/10.1080/01639625.2022.2046981 

Husain, F., Shahnawaz, M. G., Khan, N. H., Parveen, H., & Savani, K. (2021). Intention to get 

COVID-19 vaccines: Exploring the role of attitudes, subjective norms, perceived 

behavioral control, belief in COVID-19 misinformation, and vaccine confidence in 

Northern India. Human Vaccines & Immunotherapeutics, 17(1), 3941–3953. 

https://doi.org/10.1080/21645515.2021.1967039 

Han, P. K., Scharnetzki, E., Scherer, A. M., Thorpe, A., Lary, C., Waterston, L. B., ... & 

Dieckmann, N. F. (2021). Communicating scientific uncertainty about the COVID-19 

pandemic: Online experimental study of an uncertainty-normalizing strategy. Journal of 

Medical Internet Research, 23(4), e27832. http://doi.org/10.2196/27832 

Habib, R., White, K., & Hoegg, J. (2021). Everybody thinks we should but nobody does: How 

combined injunctive and descriptive norms motivate organ donor registration. Journal of 

Consumer Psychology, 31(3), 621–630. https://doi.org/10.1002/jcpy.1220 

Immunization Action Coalition. (n.d.). Home [Facebook page]. Facebook. Retrieved March 29, 

2022, from https://www.facebook.com/ImmunizeOrg 

Immunization Action Coalition. (2019, September 18). Wear your flu button proudly, Marian 

Deegan! Thank you for getting your flu shot to protect yourself and your community 

[Image Attached]. 

https://doi.org/10.1080/01639625.2022.2046981
https://doi.org/10.1080/21645515.2021.1967039
http://doi.org/10.2196/27832
https://doi.org/10.1002/jcpy.1220
https://www.facebook.com/ImmunizeOrg


 236 

      

 

 

https://www.facebook.com/permalink.php?story_fbid=2670539062996408&id=4567427

07709399 

International Monetary Fund (2021). World economic outlook: Recovery during a pandemic—

health concerns, supply disruptions, price pressures. 

https://www.imf.org/en/Publications/WEO/Issues/2021/10/12/world-economic-outlook-

october-2021 

Ittefaq, M., Ahmad Kamboh, S., & Abwao, M. (2021). COVID-19 vaccine selfie: A modest 

endeavor to increase vaccine acceptance. Psychology & Health. 

https://doi.org/10.1080/08870446.2021.1957888 

Ji, Y. (2022). When distal group norms work: Testing effectiveness of distal norm-based 

messages as a function of desirability-motivated identification. Communication Studies, 

73(1), 36–52. https://doi.org/10.1080/10510974.2021.1972018 

James, E. K., Bokemper, S. E., Gerber, A. S., Omer, S. B., & Huber, G. A. (2021). Persuasive 

messaging to increase COVID-19 vaccine uptake intentions. Vaccine, 39(49), 7158–

7165. https://doi.org/10.1016/j.vaccine.2021.10.039 

Jiang, M., & Dodoo, N. A. (2021). Promoting mask-wearing in COVID-19 brand 

communications: Effects of gain-loss frames, self-or other-interest appeals, and perceived 

risks. Journal of Advertising, 50(3), 271–279. 

https://doi.org/10.1080/00913367.2021.1925605 

Jain, P., & Humienny, R. (2020). Normative influences on the role of prescription medicine 

misuse among college students in the United States. Health Communication, 35(3), 331–

340. https://doi.org/10.1080/10410236.2018.1563029 

https://www.facebook.com/permalink.php?story_fbid=2670539062996408&id=456742707709399
https://www.facebook.com/permalink.php?story_fbid=2670539062996408&id=456742707709399
https://www.imf.org/en/Publications/WEO/Issues/2021/10/12/world-economic-outlook-october-2021
https://www.imf.org/en/Publications/WEO/Issues/2021/10/12/world-economic-outlook-october-2021
https://doi.org/10.1080/08870446.2021.1957888
https://doi.org/10.1080/10510974.2021.1972018
https://doi.org/10.1016/j.vaccine.2021.10.039
https://doi.org/10.1080/00913367.2021.1925605
https://doi.org/10.1080/10410236.2018.1563029


 237 

      

 

 

Jensen, J. D., King, A. J., Carcioppolo, N., & Davis, L. (2012). Why are tailored messages more 

effective? A multiple mediation analysis of a breast cancer screening intervention. 

Journal of Communication, 62(5), 851–868. https://doi.org/10.1111/j.1460-

2466.2012.01668.x 

Jacks, J. Z., & Lancaster, L. C. (2015). Fit for persuasion: The effects of nonverbal delivery 

style, message framing, and gender on message effectiveness. Journal of Applied Social 

Psychology, 45(4), 203–213. https://doi.org/10.1111/jasp.12288 

Jain, A., Tobey, E., Ismail, H., & Erulkar, A. (2018). Condom use at last sex by young men in 

Ethiopia: the effect of descriptive and injunctive norms. Reproductive Health, 15, 164. 

https://doi.org/10.1186/s12978-018-0607-3 

Jordan, J. J., Yoeli, E., & Rand, D. G. (2021). Don’t get it or don’t spread it: Comparing self-

interested versus prosocial motivations for COVID-19 prevention behaviors. Scientific 

Reports, 11, 20222. https://doi.org/10.1038/s41598-021-97617-5 

Katz, D. (1960). The functional approach to the study of attitudes. Public Opinion Quarterly, 

24(2), 163–204. https://doi.org/10.1086/266945 

Keating, D. M. (2021). Probing a relevance-driven account of the functional matching process 

for utilitarian and value-expressive attitudes. Communication Monographs, 88(2), 174–

193. https://doi.org/10.1080/03637751.2020.1762100 

Kline, R. B. (2010). Principles and practice of structural equation modeling (3rd ed). Guilford 

Press. 

Kim, H. M. (2022). Social comparison of fitness social media postings by fitness app users. 

Computers in Human Behavior, 131, 107204. https://doi.org/10.1016/j.chb.2022.107204 

https://doi.org/10.1111/j.1460-2466.2012.01668.x
https://doi.org/10.1111/j.1460-2466.2012.01668.x
https://doi.org/10.1111/jasp.12288
https://doi.org/10.1186/s12978-018-0607-3
https://doi.org/10.1038/s41598-021-97617-5
https://doi.org/10.1086/266945
https://doi.org/10.1080/03637751.2020.1762100
https://doi.org/10.1016/j.chb.2022.107204


 238 

      

 

 

Kim, Y. J. (2006). The role of regulatory focus in message framing in antismoking 

advertisements for adolescents. Journal of Advertising, 35(1), 143–151. 

https://doi.org/10.2753/JOA0091-3367350109 

Koh, H. (2019). The joint effect of descriptive social norms and anticipated emotion on distal 

benefit behavior: Proposing emotional descriptive norms messages (EDNMs) based on 

message design approach using verbal and visual cues [Unpublished doctoral 

dissertation]. The University of Texas at Austin. 

Kyriazos, T. A. (2018). Applied psychometrics: Sample size and sample power considerations in 

factor analysis (EFA, CFA) and SEM in general. Psychology, 9(8), 2207–2230. 

http://doi.org/10.4236/psych.2018.98126 

Kim, M., & Cappella, J. N. (2019). Reliable, valid and efficient evaluation of media messages: 

Developing a message testing protocol. Journal of Communication Management, 23(3), 

179–197. https://doi.org/10.1108/JCOM-12-2018-0132 

Kerr, J. R., Freeman, A. L., Marteau, T. M., & van der Linden, S. (2021). Effect of information 

about COVID-19 vaccine effectiveness and side effects on behavioural intentions: Two 

online experiments. Vaccines, 9(4), 379. https://doi.org/10.3390/vaccines9040379 

Kang, I., He, X., & Shin, M. M. (2020). Chinese consumers’ herd consumption behavior related 

to Korean luxury cosmetics: The mediating role of fear of missing out. Frontiers in 

Psychology, 11, 121. https://doi.org/10.3389/fpsyg.2020.00121 

Kim, H. K., Kim, S., & Niederdeppe, J. (2015). Scientific uncertainty as a moderator of the 

relationship between descriptive norm and intentions to engage in cancer risk–reducing 

behaviors. Journal of Health Communication, 20(4), 387–395. 

https://doi.org/10.1080/10810730.2014.977465 

https://doi.org/10.2753/JOA0091-3367350109
http://doi.org/10.4236/psych.2018.98126
https://doi.org/10.1108/JCOM-12-2018-0132
https://doi.org/10.3390/vaccines9040379
https://doi.org/10.3389/fpsyg.2020.00121
https://doi.org/10.1080/10810730.2014.977465


 239 

      

 

 

King, A. J., & Lazard, A. J. (2020). Advancing visual health communication research to improve 

infodemic response. Health Communication, 35(14), 1723–1728. 

https://doi.org/10.1080/10410236.2020.1838094 

Kim, J., Lee, Y., & Kim, M. L. (2020). Investigating fear of missing out (FOMO) as an extrinsic 

motive affecting sport event consumer’s behavioral intention and FOMO-driven 

consumption’s influence on intrinsic rewards, extrinsic rewards, and consumer 

satisfaction. PloS One, 15(12), e0243744. https://doi.org/10.1371/journal.pone.0243744 

Klein, K., & Melnyk, V. (2016). Speaking to the mind or the heart: Effects of matching hedonic 

versus utilitarian arguments and products. Marketing Letters, 27(1), 131–142. 

https://doi.org/10.1007/s11002-014-9320-3 

Kruglanski, A. W., Pierro, A., Mannetti, L., & De Grada, E. (2006). Groups as epistemic 

providers: Need for closure and the unfolding of group-centrism. Psychological Review, 

113(1), 84–100. https://doi.org/10.1037/0033-295X.113.1.84 

Kruglanski, A. W., & Webster, D. M. (1996). Motivated closing of the mind: “Seizing” and 

“freezing.” Psychological Review, 103(2), 263–283. https://doi.org/10.1037/0033-

295X.103.2.263 

Keib, K., Wojdynski, B. W., Espina, C., Malson, J., Jefferson, B., & Lee, Y. I. (2021). Living at 

the speed of mobile: How users evaluate social media news posts on smartphones. 

Communication Research. https://doi.org/10.1177/00936502211018542 

Kruglanski, A. W., Webster, D. M., & Klem, A. (1993). Motivated resistance and openness to 

persuasion in the presence or absence of prior information. Journal of Personality and 

Social Psychology, 65(5), 861–876. https://doi.org/10.1037/0022-3514.65.5.861 

https://doi.org/10.1371/journal.pone.0243744
https://doi.org/10.1007/s11002-014-9320-3
https://doi.org/10.1037/0033-295X.113.1.84
https://doi.org/10.1037/0033-295X.103.2.263
https://doi.org/10.1037/0033-295X.103.2.263
https://doi.org/10.1177/00936502211018542
https://doi.org/10.1037/0022-3514.65.5.861


 240 

      

 

 

Kelp, N. C., Witt, J. K., & Sivakumar, G. (2021). To vaccinate or not? The role played by 

uncertainty communication on public understanding and behavior regarding COVID-19. 

Science Communication, 44(2), 223–239. https://doi.org/10.1177/10755470211063628 

Knobel, P., Zhao, X., & White, K. M. (2022). Do conspiracy theory and mistrust undermine 

people's intention to receive the COVID-19 vaccine in Austria?. Journal of Community 

Psychology, 50(3), 1269–1281. https://doi.org/10.1002/jcop.22714 

Lang, A. (2000). The limited capacity model of mediated message processing. Journal of 

Communication, 50(1), 46–70. https://doi.org/10.1111/j.1460-2466.2000.tb02833.x 

Leary, M. R. (1983). A brief version of the Fear of Negative Evaluation Scale. Personality and 

Social Psychology Bulletin, 9(3), 371–375. https://doi.org/10.1177/0146167283093007 

Ledbetter, A. M. (2009). Measuring online communication attitude: Instrument development and 

validation. Communication Monographs, 76(4), 463–486. 

https://doi.org/10.1080/03637750903300262 

Lee, J. Y. (2015). The number of likes associated with given health-related messages on 

Facebook: The moderating effect of value involvement [Doctoral dissertation, Ohio State 

University]. ProQuest Dissertations & Theses Global. 

https://www.proquest.com/dissertations-theses/number-likes-associated-with-given-

health-related/docview/1718185168/se-2?accountid=14696 

Levine, T. R. (2005). Confirmatory factor analysis and scale validation in communication 

research. Communication Research Reports, 22(4), 335–338. 

https://doi.org/10.1080/00036810500317730 

Livingston, S. A. (2006). Item analysis. In S. M., Downing & T. M., Haladyna (Eds.), Handbook 

of test development (pp. 421–441). Lawrence Erlbaum Associates Publishers. 

https://doi.org/10.1177/10755470211063628
https://doi.org/10.1002/jcop.22714
https://doi.org/10.1111/j.1460-2466.2000.tb02833.x
https://doi.org/10.1177/0146167283093007
https://doi.org/10.1080/03637750903300262
https://www.proquest.com/dissertations-theses/number-likes-associated-with-given-health-related/docview/1718185168/se-2?accountid=14696
https://www.proquest.com/dissertations-theses/number-likes-associated-with-given-health-related/docview/1718185168/se-2?accountid=14696
https://doi.org/10.1080/00036810500317730


 241 

      

 

 

Lee, A. Y., & Aaker, J. L. (2004). Bringing the frame into focus: The influence of regulatory fit 

on processing fluency and persuasion. Journal of Personality and Social Psychology, 

86(2), 205–218. https://doi.org/10.1037/0022-3514.86.2.205  

Legros, S., & Cislaghi, B. (2020). Mapping the social norms literature: An overview of reviews. 

Perspectives on Psychological Science, 15(1), 62–80. 

https://doi.org/10.1177/1745691619866455 

Latkin, C., Dayton, L., Miller, J., Yi, G., Balaban, A., Boodram, B., Uzzi, M., & Falade-Nwulia, 

O. (2022). A longitudinal study of vaccine hesitancy attitudes and social influence as 

predictors of COVID-19 vaccine uptake in the US. Human Vaccines & 

Immunotherapeutics. https://doi.org/10.1080/21645515.2022.2043102 

Latkin, C., Dayton, L., Yi, G., Konstantopoulos, A., & Boodram, B. (2021). Trust in a COVID-

19 vaccine in the US: A social-ecological perspective. Social Science & Medicine, 270, 

113684. http://doi.org/10.1016/j.socscimed.2021.113684 

Latkin, C., Dayton, L. A., Yi, G., Konstantopoulos, A., Park, J., Maulsby, C., & Kong, X. 

(2021). COVID-19 vaccine intentions in the United States, a social-ecological 

framework. Vaccine, 39(16), 2288–2294. https://doi.org/10.1016/j.vaccine.2021.02.058 

Lee, C. M., Geisner, I. M., Lewis, M. A., Neighbors, C., & Larimer, M. E. (2007). Social 

motives and the interaction between descriptive and injunctive norms in college student 

drinking. Journal of Studies on Alcohol and Drugs, 68(5), 714–721. 

http://doi.org/10.15288/jsad.2007.68.714 

Larsen, B., Hetherington, M. J., Greene, S. H., Ryan, T. J., Maxwell, R. D., & Tadelis, S. (2022). 

Using Donald Trump’s COVID-19 vaccine endorsement to give public health a shot in 

https://doi.org/10.1037/0022-3514.86.2.205
https://doi.org/10.1177/1745691619866455
https://doi.org/10.1080/21645515.2022.2043102
http://doi.org/10.1016/j.socscimed.2021.113684
https://doi.org/10.1016/j.vaccine.2021.02.058
http://doi.org/10.15288/jsad.2007.68.714


 242 

      

 

 

the arm: A large-scale ad experiment (NBER Working Paper No. 29896). National 

Bureau of Economic Research. https://www.nber.org/papers/w29896 

Leys, C., Klein, O., Dominicy, Y., & Ley, C. (2018). Detecting multivariate outliers: Use a 

robust variant of the Mahalanobis distance. Journal of Experimental Social Psychology, 

74, 150–156. https://doi.org/10.1016/j.jesp.2017.09.011 

Livi, S., Kruglanski, A. W., Pierro, A., Mannetti, L., & Kenny, D. A. (2015). Epistemic 

motivation and perpetuation of group culture: Effects of need for cognitive closure on 

trans-generational norm transmission. Organizational Behavior and Human Decision 

Processes, 129, 105–112. https://doi.org/10.1016/j.obhdp.2014.09.010 

Lee, S. J., & Liu, J. (2021). Leveraging dynamic norm messages to promote counter-normative 

health behaviors: The moderating role of current and future injunctive norms, attitude and 

self-efficacy. Health Communication. https://doi.org/10.1080/10410236.2021.1991638 

Lee, J. K., Lin, L., & Kang, H. (2021). The influence of normative perceptions on the uptake of 

the COVID-19 TraceTogether digital contact tracing system: Cross-sectional Study. 

JMIR Public Health and Surveillance, 7(11), e30462. https://doi.org/10.2196/30462 

Latimer, A. E., & Martin Ginis, K. A. (2005). The importance of subjective norms for people 

who care what others think of them. Psychology & Health, 20(1), 53–62. 

https://doi.org/10.1080/08870440412331300002 

Lapinski, M. K., & Rimal, R. N. (2005). An explication of social norms. Communication Theory, 

15(2), 127–147. https://doi.org/10.1111/j.1468-2885.2005.tb00329.x 

Lavine, H., & Snyder, M. (1996). Cognitive processing and the functional matching effect in 

persuasion: The mediating role of subjective perceptions of message quality. Journal of 

Experimental Social Psychology, 32(6), 580–604. https://doi.org/10.1006/jesp.1996.0026 

https://www.nber.org/papers/w29896
https://doi.org/10.1016/j.jesp.2017.09.011
https://doi.org/10.1016/j.obhdp.2014.09.010
https://doi.org/10.1080/10410236.2021.1991638
https://doi.org/10.2196/30462
https://doi.org/10.1080/08870440412331300002
https://doi.org/10.1111/j.1468-2885.2005.tb00329.x
https://doi.org/10.1006/jesp.1996.0026


 243 

      

 

 

Lavine, H., & Snyder, M. (2000). Cognitive processes and the functional matching effect in 

persuasion: Studies of personality and political behavior. In G. R. Maio, J. M. Olson 

(Eds.), Why we evaluate: Functions of attitudes (pp. 97–131). Lawrence Erlbaum 

Associates. 

Lu, F., & Sun, Y. (2022). COVID-19 vaccine hesitancy: The effects of combining direct and 

indirect online opinion cues on psychological reactance to health campaigns. Computers 

in Human Behavior, 127, 107057. https://doi.org/10.1016/j.chb.2021.107057 

Lienemann, B. A., & Siegel, J. T. (2018). Increasing help-seeking outcomes among people with 

elevated depressive symptomatology with public service announcements: An 

examination of functional matching and message sidedness. Journal of Health 

Communication, 23(1), 28–39. https://doi.org/10.1080/10810730.2017.1396630 

Lindenberg, S., & Steg, L. (2007). Normative, gain and hedonic goal frames guiding 

environmental behavior. Journal of Social Issues, 63(1), 117–137. 

https://doi.org/10.1111/j.1540-4560.2007.00499.x 

Lee, D. N., Stevens, E. M., Keller-Hamilton, B., Wedel, A. V., Wagener, T. L., & Patterson, J. 

G. (2022). Minoritized sexual identity and perceived effectiveness of Instagram public 

health messaging about e-cigarettes. Journal of Health Communication. 

https://doi.org/10.1080/10810730.2022.2059724 

Lee, J., Seo, M., & Leahey, E. (2022). Who deserves protection? How naming potential 

beneficiaries influences COVID-19 vaccine intentions. Socius: Sociological Research for 

a Dynamic World, 8. https://doi.org/10.1177/23780231221082422 

Li, Y. X., Zhang, Y. H., Yang, R., Lian, S. L., Yan, L., & Zhu, X. M. (2021). Relationship 

between perceived social norms and phubbing: Individual control and fear of missing out 

https://doi.org/10.1016/j.chb.2021.107057
https://doi.org/10.1080/10810730.2017.1396630
https://doi.org/10.1111/j.1540-4560.2007.00499.x
https://doi.org/10.1080/10810730.2022.2059724
https://doi.org/10.1177/23780231221082422


 244 

      

 

 

as mediators. International Journal of Mental Health and Addiction. 

https://doi.org/10.1007/s11469-021-00696-8 

Maheno, E. P. (2020). Social comparison to work-related norms: The impact of social 

comparison of work behaviours on work-specific self-evaluations and change intentions. 

[Master’s Thesis, University of Canterbury]. http://dx.doi.org/10.26021/10794 

Manning, M. (2009). The effects of subjective norms on behaviour in the theory of planned 

behaviour: A meta‐analysis. British Journal of Social Psychology, 48(4), 649–705. 

https://doi.org/10.1348/014466608X393136 

Martin, H. J. (1984). A revised measure of approval motivation and its relationship to social 

desirability. Journal of Personality Assessment, 48(5), 508–519. 

https://doi.org/10.1207/s15327752jpa4805_10 

Merriam-Webster. (n.d.). Uncertainty. In Merriam-Webster.com dictionary. Retrieved April 4, 

2022, from https://www.merriam-webster.com/thesaurus/uncertainty 

Molyneux, L. (2018). Mobile news consumption: A habit of snacking. Digital Journalism, 6(5), 

634–650. https://doi.org/10.1080/21670811.2017.1334567 

Mahmoud, M. A., Ahmad, M. S., Yusoff, M. Z. M., & Mustapha, A. (2014). A review of norms 

and normative multiagent systems. The Scientific World Journal, 2014, 684587. 

http://doi.org/10.1155/2014/684587 

Munawar, S., Bashir, A., Fahim, S. M., Rehman, A., & Mukhtar, B. (2021). The effect of fear-

of-missing-out (FoMo) on hedonic services purchase in collectivist and restrained 

society: A moderated-mediated model. Academy of Strategic Management Journal, 

20(2). 

https://doi.org/10.1007/s11469-021-00696-8
http://dx.doi.org/10.26021/10794
https://doi.org/10.1348/014466608X393136
https://doi.org/10.1207/s15327752jpa4805_10
https://www.merriam-webster.com/thesaurus/uncertainty
https://doi.org/10.1080/21670811.2017.1334567
http://doi.org/10.1155/2014/684587


 245 

      

 

 

Moehring, A., Collis, A., Garimella, K., Rahimian, M. A., Aral, S., & Eckles, D. (2021). 

Surfacing norms to increase vaccine acceptance. Social Science Research Network. 

https://papers.ssrn.com/sol3/papers.cfm?abstract_id=3782082 

Morris, M. W., Hong, Y., Chiu, C., & Liu, Z. (2015). Normology: Integrating insights about 

social norms to understand cultural dynamics. Organizational Behavior and Human 

Decision Processes, 129, 1–13. http://doi.org/10.1016/j.obhdp.2015.03.001 

Melnyk, V., Herpen, E. V., Fischer, A. R., & van Trijp, H. C. (2011). To think or not to think: 

The effect of cognitive deliberation on the influence of injunctive versus descriptive 

social norms. Psychology & Marketing, 28(7), 709–729. 

https://doi.org/10.1002/mar.20408 

Mollen, S., Holland, R. W., Ruiter, R. A., Rimal, R. N., & Kok, G. (2021). When the frame fits 

the social picture: The effects of framed social norm messages on healthy and unhealthy 

food consumption. Communication Research, 48(3), 346–378. 

https://doi.org/10.1177/0093650216644648 

Merkley, E., & Loewen, P. J. (2021). Assessment of communication strategies for mitigating 

COVID-19 vaccine-specific hesitancy in Canada. JAMA Network Open, 4(9), e2126635. 

http://doi.org/10.1001/jamanetworkopen.2021.26635 

Morris, M. W., & Liu, Z. (2015). Psychological functions of subjective norms: Reference 

groups, moralization, adherence, and defiance. Journal of Cross-Cultural 

Psychology, 46(10), 1279–1287. https://doi.org/10.1177/0022022115612161 

Mo, P. K.-han, Luo, S., Wang, S., Zhao, J., Zhang, G., Li, L., Li, L., Xie, L., & Lau, J. T. (2021). 

Intention to receive the COVID-19 vaccination in China: Application of the diffusion of 

https://papers.ssrn.com/sol3/papers.cfm?abstract_id=3782082
http://doi.org/10.1016/j.obhdp.2015.03.001
https://doi.org/10.1002/mar.20408
https://doi.org/10.1177/0093650216644648
http://doi.org/10.1001/jamanetworkopen.2021.26635
https://doi.org/10.1177%2F0022022115612161


 246 

      

 

 

innovations theory and the moderating role of openness to experience. Vaccines, 9(2), 

129. https://doi.org/10.3390/vaccines9020129 

Mabry, A., & Mackert, M. (2014). Advancing use of norms for social marketing: Extending the 

theory of normative social behavior. International Review on Public and Nonprofit 

Marketing, 11(2), 129–143. https://doi.org/10.1007/s12208-013-0109-5 

Miller, D. T., & Prentice, D. A. (2016). Changing norms to change behavior. Annual Review of 

Psychology, 67, 339–361. https://doi.org/10.1146/annurev-psych-010814-015013 

Moss, A. J., Rosenzweig, C., Robinson, J., & Litman, L. (2020). Is it ethical to use Mechanical 

Turk for behavioral research? Relevant data from a representative survey of MTurk 

participants and wages. PsyArXiv. http://doi.org/10.31234/osf.io/jbc9d 

Motta, M., Sylvester, S., Callaghan, T., & Lunz-Trujillo, K. (2021). Encouraging COVID-19 

vaccine uptake through effective health communication. Frontiers in Political Science, 3, 

630133. https://doi.org/10.3389/fpos.2021.630133 

Melnyk, V., Van Herpen, E., Jak, S., & Van Trijp, H. C. (2019). The mechanisms of social 

norms’ influence on consumer decision making. Zeitschrift für Psychologie, 227(1), 4–

17. https://doi.org/10.1027/2151-2604/a000352 

Noar, S. M., & Austin, L. (2020). (Mis) communicating about COVID-19: Insights from health 

and crisis communication. Health Communication, 35(14), 1735–1739. 

https://doi.org/10.1080/10410236.2020.1838093 

Nunnally, J. C., & Bernstein, I. H. (1967). Psychometric Theory (Vol. 226). McGraw-Hill. 

Noar, S. M., Barker, J., Bell, T., & Yzer, M. (2020). Does perceived message effectiveness 

predict the actual effectiveness of tobacco education messages? A systematic review and 

https://doi.org/10.3390/vaccines9020129
https://doi.org/10.1007/s12208-013-0109-5
https://doi.org/10.1146/annurev-psych-010814-015013
http://doi.org/10.31234/osf.io/jbc9d
https://doi.org/10.3389/fpos.2021.630133
https://doi.org/10.1027/2151-2604/a000352
https://doi.org/10.1080/10410236.2020.1838093


 247 

      

 

 

meta-analysis. Health Communication, 35(2), 148–157. 

https://doi.org/10.1080/10410236.2018.1547675 

Noar, S. M., Bell, T., Kelley, D., Barker, J., & Yzer, M. (2018a). Perceived message 

effectiveness measures in tobacco education campaigns: A systematic review. 

Communication Methods and Measures, 12(4), 295–313. 

https://doi.org/10.1080/19312458.2018.1483017 

Noar, S. M., Kelley, D. E., Boynton, M. H., Morgan, J. C., Hall, M. G., Mendel, J. R., Ribisl, K. 

M., & Brewer, N. T. (2018b). Identifying principles for effective messages about 

chemicals in cigarette smoke. Preventive Medicine, 106, 31–37. 

https://doi.org/10.1016/j.ypmed.2017.09.005 

Neil, J. M., Parker, N. D., Levites Strekalova, Y. A., Duke, K., George, T., & Krieger, J. L. 

(2022). Communicating risk to promote colorectal cancer screening: A multi-method 

study to test tailored versus targeted message strategies. Health Education Research, 

37(2), 79–93. https://doi.org/10.1093/her/cyac002 

O’Keefe, D. J. (2013). The relative persuasiveness of different forms of arguments-from-

consequences: A review and integration. Annals of the International Communication 

Association, 36(1), 109–135. https://doi.org/10.1080/23808985.2013.11679128 

O’Keefe, D. J. (2015). Message generalizations that support evidence-based persuasive message 

design: Specifying the evidentiary requirements. Health Communication, 30(2), 106–113. 

https://doi.org/10.1080/10410236.2014.974123 

O’Reilly, K., MacMillan, A., Mumuni, A. G., & Lancendorfer, K. M. (2016). Extending our 

understanding of eWOM impact: The role of source credibility and message relevance. 

https://doi.org/10.1080/10410236.2018.1547675
https://doi.org/10.1080/19312458.2018.1483017
https://doi.org/10.1016/j.ypmed.2017.09.005
https://doi.org/10.1093/her/cyac002
https://doi.org/10.1080/23808985.2013.11679128
https://doi.org/10.1080/10410236.2014.974123


 248 

      

 

 

Journal of Internet Commerce, 15(2), 77–96. 

https://doi.org/10.1080/15332861.2016.1143215 

Ogden, H. J., & Venkat, R. (2001). Social comparison and possessions: Japan vs Canada. Asia 

Pacific Journal of Marketing and Logistics, 13(2), 72–84. 

https://doi.org/10.1108/13555850110764775 

Pennsylvania Department of Health (2021, November 9). According to CDC, if you receive a 

two-dose vaccine, both doses should be the same brand of vaccine. If you're [Image 

Attached]. Facebook. 

https://www.facebook.com/pennsylvaniadepartmentofhealth/posts/194098319571107 

Pepitone, A. (1976). Toward a normative and comparative biocultural social psychology. 

Journal of Personality and Social Psychology, 34(4), 641–653. 

https://doi.org/10.1037/0022-3514.34.4.641 

Perkins, H. (2003). The social norms approach to preventing school and college age substance 

abuse: A handbook for educators, counselors, and clinicians. Jossey-Bass. 

Prentice, D. A. (1987). Psychological correspondence of possessions, attitudes, and values. 

Journal of Personality and Social Psychology, 53(6), 993–1003. 

https://doi.org/10.1037/0022-3514.53.6.993 

Perkins, H. W., & Berkowitz, A. D. (1986). Perceiving the community norms of alcohol use 

among students: Some research implications for campus alcohol education programming. 

International Journal of the Addictions, 21(9–10), 961–976. 

https://doi.org/10.3109/10826088609077249 

https://doi.org/10.1080/15332861.2016.1143215
https://doi.org/10.1108/13555850110764775
https://www.facebook.com/pennsylvaniadepartmentofhealth/posts/194098319571107
https://doi.org/10.1037/0022-3514.53.6.993
https://doi.org/10.3109/10826088609077249


 249 

      

 

 

Polit, D. F., & Beck, C. T. (2006). The content validity index: are you sure you know what's 

being reported? Critique and recommendations. Research in Nursing & Health, 29(5), 

489–497. https://doi.org/10.1002/nur.20147 

Palm, R., Bolsen, T., & Kingsland, J. T. (2021). The effect of frames on COVID-19 vaccine 

resistance. Frontiers in Political Science, 3, 661257. 

https://doi.org/10.3389/fpos.2021.661257 

Pink, S. L., Chu, J., Druckman, J. N., Rand, D. G., & Willer, R. (2021). Elite party cues increase 

vaccination intentions among Republicans. Proceedings of the National Academy of 

Sciences, 118(32), e2106559118. https://doi.org/10.1073/pnas.2106559118 

Pollard, M., & Davis, L. (n.d.). Decline in trust in the Centers for Disease Control and 

Prevention during the COVID-19 pandemic. Rand Corporation. 

https://www.rand.org/pubs/research_reports/RRA308-12.html 

Pohl, R. F., Erdfelder, E., Hilbig, B. E., Liebke, L., & Stahlberg, D. (2013). Effort reduction after 

self-control depletion: The role of cognitive resources in use of simple heuristics. Journal 

of Cognitive Psychology, 25(3), 267–276. https://doi.org/10.1080/20445911.2012.758101 

Przybylski, A. K., Murayama, K., DeHaan, C. R., & Gladwell, V. (2013). Motivational, 

emotional, and behavioral correlates of fear of missing out. Computers in Human 

Behavior, 29(4), 1841–1848. https://doi.org/10.1016/j.chb.2013.02.014 

Preacher, K. J., Rucker, D. D., & Hayes, A. F. (2007). Addressing moderated mediation 

hypotheses: Theory, methods, and prescriptions. Multivariate Behavioral Research, 

42(1), 185–227. https://doi.org/10.1080/00273170701341316 

Padon, A. A., Rimal, R. N., Jernigan, D., Siegel, M., & DeJong, W. (2016). Tapping into 

motivations for drinking among youth: Normative beliefs about alcohol use among 

https://doi.org/10.1002/nur.20147
https://doi.org/10.3389/fpos.2021.661257
https://doi.org/10.1073/pnas.2106559118
https://www.rand.org/pubs/research_reports/RRA308-12.html
https://doi.org/10.1080/20445911.2012.758101
https://doi.org/10.1016/j.chb.2013.02.014
https://doi.org/10.1080/00273170701341316


 250 

      

 

 

underage drinkers in the United States. Journal of Health Communication, 21(10), 1079–

1087. https://doi.org/10.1080/10810730.2016.1222030 

Pool, G. J., & Schwegler, A. F. (2007). Differentiating among motives for norm 

conformity. Basic and Applied Social Psychology, 29(1), 47–60. 

https://doi.org/10.1080/01973530701330983 

Reinhart, A. (2015). Statistics done wrong: The woefully complete guide. No Starch Press. 

Rimal, R. N. (2008). Modeling the relationship between descriptive norms and behaviors: A test 

and extension of the theory of normative social behavior (TNSB). Health 

Communication, 23(2), 103–116. https://doi.org/10.1080/10410230801967791 

Roser, C. (1990). Involvement, attention, and perceptions of message relevance in the response 

to persuasive appeals. Communication Research, 17(5), 571–600. 

https://doi.org/10.1177/009365090017005001 

Rudolph, K. D., & Bohn, L. E. (2014). Translating social motivation into action: Contributions 

of need for approval to children's social engagement. Social Development, 23(2), 376–

394. https://doi.org/10.1111/sode.12050 

Rich, A., Brandes, K., Mullan, B., & Hagger, M. S. (2015). Theory of planned behavior and 

adherence in chronic illness: A meta-analysis. Journal of Behavioral Medicine, 38(4), 

673–688. https://doi.org/10.1007/s10865-015-9644-3 

Robertson, C. T., Bentele, K., Meyerson, B., Wood, A. S., & Salwa, J. (2021). Effects of 

political versus expert messaging on vaccination intentions of Trump voters. Plos One, 

16(9), e0257988. https://doi.org/10.1371/journal.pone.0257988 

Rhodes, R. E., & Courneya, K. S. (2003). Investigating multiple components of attitude, 

subjective norm, and perceived control: An examination of the theory of planned 

https://doi.org/10.1080/10810730.2016.1222030
https://doi.org/10.1080/01973530701330983
https://doi.org/10.1080/10410230801967791
https://doi.org/10.1177/009365090017005001
https://doi.org/10.1111/sode.12050
https://doi.org/10.1007/s10865-015-9644-3
https://doi.org/10.1371/journal.pone.0257988


 251 

      

 

 

behaviour in the exercise domain. British Journal of Social Psychology, 42(1), 129–146. 

https://doi.org/10.1348/014466603763276162 

Reid, A. E., Cialdini, R. B., & Aiken, L. S. (2010). Social norms and health behaviour. In A. 

Steptoe (Ed.), Handbook of behavioral medicine: Methods and applications (pp. 263–

274). Springer. 

Rogers, A. A., Cook, R. E., & Button, J. A. (2021). Parent and peer norms are unique correlates 

of COVID-19 vaccine intentions in a diverse sample of US adolescents. Journal of 

Adolescent Health, 69(6), 910–916. https://doi.org/10.1016/j.jadohealth.2021.09.012 

Rothman, A. J., Desmarais, K. J., & Lenne, R. L. (2020). Moving from research on message 

framing to principles of message matching: The use of gain-and loss-framed messages to 

promote healthy behavior. Advances in Motivation Science, 7, 43–73. 

https://doi.org/10.1016/bs.adms.2019.03.001 

Riordan, B. C., Flett, J. A., Cody, L. M., Conner, T. S., & Scarf, D. (2021). The fear of missing 

out (FoMO) and event-specific drinking: The relationship between FoMO and alcohol 

use, harm, and breath alcohol concentration during orientation week. Current 

Psychology, 40(8), 3691–3701. https://doi.org/10.1007/s12144-019-00318-6 

Riordan, B. C., Flett, J. A., Hunter, J. A., Scarf, D., & Conner, T. S. (2015). Fear of missing out 

(FoMO): The relationship between FoMO, alcohol use, and alcohol-related consequences 

in college students. Annals of Neuroscience and Psychology, 2, 9. 

https://doi.org/10.7243/2055-3447-2-9 

Rettie, R., Grandcolas, U., & Deakins, B. (2005). Text message advertising: Response rates and 

branding effects. Journal of Targeting, Measurement and Analysis for Marketing, 13(4), 

304–312. https://doi.org/10.1057/palgrave.jt.5740158 

https://doi.org/10.1348/014466603763276162
https://doi.org/10.1016/j.jadohealth.2021.09.012
https://doi.org/10.1016/bs.adms.2019.03.001
https://doi.org/10.1007/s12144-019-00318-6
https://doi.org/10.7243/2055-3447-2-9
https://doi.org/10.1057/palgrave.jt.5740158


 252 

      

 

 

Rabb, N., Glick, D., Houston, A., Bowers, J., & Yokum, D. (2021). No evidence that collective-

good appeals best promote COVID-related health behaviors. Proceedings of the National 

Academy of Sciences, 118(14), e2100662118.  https://doi.org/10.1073/pnas.2100662118 

Reif, J., Heun-Johnson, H., Tysinger, B., & Lakdawalla, D. (2021). Measuring the COVID-19 

mortality burden in the United States: A microsimulation study. Annals of Internal 

Medicine, 174(12), 1700–1709. https://doi.org/10.7326/M21-2239 

Ryoo, Y., & Kim, W. (2021). Using descriptive and injunctive norms to encourage COVID-19 

social distancing and vaccinations. Health Communication. 

https://doi.org/10.1080/10410236.2021.1973702 

Rimal, R. N., & Lapinski, M. K. (2015). A re-explication of social norms, ten years later. 

Communication Theory, 25(4), 393–409. https://doi.org/10.1111/comt.12080 

Reinhart, A. M., Marshall, H. M., Feeley, T. H., & Tutzauer, F. (2007). The persuasive effects of 

message framing in organ donation: The mediating role of psychological reactance. 

Communication Monographs, 74(2), 229–255. 

https://doi.org/10.1080/03637750701397098 

Rheu, M., Peng, W., & Haung, K. T. (2021). Leveraging upward social comparison in social 

media to promote healthy parenting. Health Communication. 

https://doi.org/10.1080/10410236.2021.1943891 

Reinhardt, A., & Rossmann, C. (2021). Age-related framing effects: Why vaccination against 

COVID-19 should be promoted differently in younger and older adults. Journal of 

Experimental Psychology: Applied, 27(4), 669–678. https://doi.org/10.1037/xap0000378 

https://doi.org/10.1073/pnas.2100662118
https://doi.org/10.7326/M21-2239
https://doi.org/10.1080/10410236.2021.1973702
https://doi.org/10.1111/comt.12080
https://doi.org/10.1080/03637750701397098
https://doi.org/10.1080/10410236.2021.1943891
https://doi.org/10.1037/xap0000378


 253 

      

 

 

Rimal, R. N., & Real, K. (2005). How behaviors are influenced by perceived norms: A test of the 

theory of normative social behavior. Communication Research, 32(3), 389–414. 

https://doi.org/10.1177/0093650205275385 

Raven, B. H., & Rubin, J. Z. (1976). Social psychology: People in groups. John Wiley & Sons. 

Robinson, J., Rosenzweig, C., Moss, A. J., & Litman, L. (2019). Tapped out or barely tapped? 

Recommendations for how to harness the vast and largely unused potential of the 

Mechanical Turk participant pool. PloS One, 14(12), e0226394. 

https://doi.org/10.1371/journal.pone.0226394 

Rimal, R. N., & Storey, J. D. (2020). Construction of meaning during a pandemic: The forgotten 

role of social norms. Health Communication, 35(14), 1732–1734. 

https://doi.org/10.1080/10410236.2020.1838091 

Rivis, A., & Sheeran, P. (2003). Descriptive norms as an additional predictor in the theory of 

planned behaviour: A meta-analysis. Current Psychology, 22(3), 218–233. 

https://doi.org/10.1007/s12144-003-1018-2 

Rhodes, N., Shulman, H. C., & McClaran, N. (2020). Changing norms: A meta-analytic 

integration of research on social norms appeals. Human Communication Research, 46(2–

3), 161–191. https://doi.org/10.1093/hcr/hqz023 

Roets, A., & Van Hiel, A. (2011). Item selection and validation of a brief, 15-item version of the 

Need for Closure Scale. Personality and Individual Differences, 50(1), 90–94. 

https://doi.org/10.1016/j.paid.2010.09.004 

Read, J. P., Wood, M. D., Kahler, C. W., Maddock, J. E., & Palfai, T. P. (2003). Examining the 

role of drinking motives in college student alcohol use and problems. Psychology of 

Addictive Behaviors, 17(1), 13–23. http://doi.org/10.1037/0893-164X.17.1.13 

https://doi.org/10.1177/0093650205275385
https://doi.org/10.1371/journal.pone.0226394
https://doi.org/10.1080/10410236.2020.1838091
https://doi.org/10.1007/s12144-003-1018-2
https://doi.org/10.1093/hcr/hqz023
https://doi.org/10.1016/j.paid.2010.09.004
http://doi.org/10.1037/0893-164X.17.1.13


 254 

      

 

 

Rimal, R. N., & Yilma, H. (2021). Descriptive, injunctive, and collective norms: an expansion of 

the theory of normative social behavior (TNSB). Health communication. 

https://doi.org/10.1080/10410236.2021.1902108 

Satow, K. L. (1975). Social approval and helping. Journal of Experimental Social Psychology, 

11(6), 501–509. https://doi.org/10.1016/0022-1031(75)90001-3 

Shaffer, L. S. (1983). Toward Pepitone's vision of a normative social psychology: What is a 

social norm?. The Journal of Mind and Behavior, 4(2), 275–293.  

Shen, L. (2015). Antecedents to psychological reactance: The impact of threat, message frame, 

and choice. Health Communication, 30(10), 975–985. 

https://doi.org/10.1080/10410236.2014.910882 

Sherif, M. (1936). The psychology of social norms. Harper. 

Sugden, R. (2000). The motivating power of expectations. In J. Nida-Rümelin, & W. Spohn 

(Eds.), Rationality, rules, and structure (pp. 103–129). Springer. 

http://doi.org/10.1007/978-94-015-9616-9_7 

Sinclair, S., & Agerström, J. (2021). Do social norms influence young people’s willingness to 

take the COVID-19 vaccine?. Health Communication. 

https://doi.org/10.1080/10410236.2021.1937832 

Stead, H., & Bibby, P. A. (2017). Personality, fear of missing out and problematic internet use 

and their relationship to subjective well-being. Computers in Human Behavior, 76, 534–

540. https://doi.org/10.1016/j.chb.2017.08.016 

Snyder, M., & DeBono, K. G. (1985). Appeals to image and claims about quality: Understanding 

the psychology of advertising. Journal of Personality and Social Psychology, 49(3), 586–

597. https://doi.org/10.1037/0022-3514.49.3.586 

https://doi.org/10.1080/10410236.2021.1902108
https://doi.org/10.1016/0022-1031(75)90001-3
https://doi.org/10.1080/10410236.2014.910882
http://doi.org/10.1007/978-94-015-9616-9_7
https://doi.org/10.1080/10410236.2021.1937832
https://doi.org/10.1016/j.chb.2017.08.016
https://doi.org/10.1037/0022-3514.49.3.586


 255 

      

 

 

Santos, H. C., Goren, A., Chabris, C. F., & Meyer, M. N. (2021). Effect of targeted behavioral 

science messages on COVID-19 vaccination registration among employees of a large 

health system: A randomized trial. JAMA Network Open, 4(7), e2118702. 

http://doi.org/10.1001/jamanetworkopen.2021.18702 

Smith, J. R., Hogg, M. A., Martin, R., & Terry, D. J. (2007). Uncertainty and the influence of 

group norms in the attitude–behaviour relationship. British Journal of Social Psychology, 

46(4), 769–792.  https://doi.org/10.1348/014466606X164439 

Smith, J. R., & Louis, W. R. (2009). Group norms and the attitude–behaviour relationship. Social 

and Personality Psychology Compass, 3(1), 19–35. https://doi.org/10.1111/j.1751-

9004.2008.00161.x 

Strecher, V., McClure, J., Alexander, G., Chakraborty, B., Nair, V., Konkel, J., Greene, S., 

Couper, M., Carlier, C., Wiese, C., Little, R., Pomerleau, C., & Pomerleau, O. (2008). 

The role of engagement in a tailored web-based smoking cessation program: randomized 

controlled trial. Journal of Medical Internet Research, 10(5), e1002. 

http://doi.org/10.2196/jmir.1002 

Schroeder, C. M., & Prentice, D. A. (1998). Exposing pluralistic ignorance to reduce alcohol use 

among college students. Journal of Applied Social Psychology, 28(23), 2150–2180. 

https://doi.org/10.1111/j.1559-1816.1998.tb01365.x 

Sasaki, S., Saito, T., & Ohtake, F. (2022). Nudges for COVID-19 voluntary vaccination: How to 

explain peer information?. Social Science & Medicine, 292, 114561. 

https://doi.org/10.1016/j.socscimed.2021.114561 

http://doi.org/10.1001/jamanetworkopen.2021.18702
https://doi.org/10.1348/014466606X164439
https://doi.org/10.1111/j.1751-9004.2008.00161.x
https://doi.org/10.1111/j.1751-9004.2008.00161.x
http://doi.org/10.2196/jmir.1002
https://doi.org/10.1111/j.1559-1816.1998.tb01365.x
https://doi.org/10.1016/j.socscimed.2021.114561


 256 

      

 

 

Stallen, M., Smidts, A., & Sanfey, A. (2013). Peer influence: Neural mechanisms underlying in-

group conformity. Frontiers in Human Neuroscience, 7, 50. 

https://doi.org/10.3389/fnhum.2013.00050 

Stephens, N. M., & Townsend, S. S. (2015). The norms that drive behavior: Implications for 

cultural mismatch theory. Journal of Cross-Cultural Psychology, 46(10), 1304–1306. 

https://doi.org/10.1177/0022022115600264 

Schindler, I., Zink, V., Windrich, J., & Menninghaus, W. (2013). Admiration and adoration: 

Their different ways of showing and shaping who we are. Cognition & Emotion, 27(1), 

85–118. https://doi.org/10.1080/02699931.2012.698253 

Tavakol, M., & Dennick, R. (2011). Making sense of Cronbach's alpha. International Journal of 

Medical Education, 2, 53–55. http://doi.org/10.5116/ijme.4dfb.8dfd 

Thorpe, A., Fagerlin, A., Drews, F. A., Butler, J., Stevens, V., Riddoch, M. S., & Scherer, L. D. 

(2022). Communications to promote interest and confidence in COVID-19 Vaccines. 

American Journal of Health Promotion. https://doi.org/10.1177/08901171221082904 

Thaker, J., & Ganchoudhuri, S. (2021). The role of attitudes, norms, and efficacy on shifting 

COVID-19 vaccine intentions: A longitudinal study of COVID-19 vaccination intentions 

in New Zealand. Vaccines, 9(10), 1132. https://doi.org/10.3390/vaccines9101132 

Taillie, L. S., Hall, M. G., Gómez, L. F., Higgins, I., Bercholz, M., Murukutla, N., & Mora-

Plazas, M. (2020). Designing an effective front-of-package warning label for food and 

drinks high in added sugar, sodium, or saturated fat in Colombia: An online experiment. 

Nutrients, 12(10), 3124. https://doi.org/10.3390/nu12103124 

https://doi.org/10.3389/fnhum.2013.00050
https://doi.org/10.1177%2F0022022115600264
https://doi.org/10.1080/02699931.2012.698253
http://doi.org/10.5116/ijme.4dfb.8dfd
https://doi.org/10.1177/08901171221082904
https://doi.org/10.3390/vaccines9101132
https://doi.org/10.3390/nu12103124


 257 

      

 

 

Taylor, S. E., & Lobel, M. (1989). Social comparison activity under threat: Downward 

evaluation and upward contacts. Psychological Review, 96(4), 569–575. 

http://doi.org/10.1037/0033-295X.96.4.569 

Topa, G., & Moriano, J. A. (2010). Theory of planned behavior and smoking: Meta-analysis and 

SEM model. Substance Abuse and Rehabilitation, 2010(1), 23–33. 

http://doi.org/10.2147/SAR.S15168 

Troiano, G., & Nardi, A. (2021). Vaccine hesitancy in the era of COVID-19. Public Health, 194, 

245–251. https://doi.org/10.1016/j.puhe.2021.02.025 

Turner, J. C., & Oakes, P. J. (1986). The significance of the social identity concept for social 

psychology with reference to individualism, interactionism and social influence. British 

Journal of Social Psychology, 25(3), 237–252. https://doi.org/10.1111/j.2044-

8309.1986.tb00732.x 

Teeny, J. D., Siev, J. J., Briñol, P., & Petty, R. E. (2021). A review and conceptual framework 

for understanding personalized matching effects in persuasion. Journal of Consumer 

Psychology, 31(2), 382–414. https://doi.org/10.1002/jcpy.1198 

Tripp, H. L., Strickland, J. C., Mercincavage, M., Audrain-McGovern, J., Donny, E. C., & 

Strasser, A. A. (2021). Tailored cigarette warning messages: How individualized loss 

aversion and delay discounting rates can influence perceived message effectiveness. 

International Journal of Environmental Research and Public Health, 18(19), 10492. 

https://doi.org/10.3390/ijerph181910492 

U.S. Food and Drug Administration (2021a, August 18). Joint statement from HHS public health 

and medical experts on COVID-19 booster shots. https://www.fda.gov/news-

http://doi.org/10.1037/0033-295X.96.4.569
http://doi.org/10.2147/SAR.S15168
https://doi.org/10.1016/j.puhe.2021.02.025
https://doi.org/10.1111/j.2044-8309.1986.tb00732.x
https://doi.org/10.1111/j.2044-8309.1986.tb00732.x
https://doi.org/10.1002/jcpy.1198
https://doi.org/10.3390/ijerph181910492
https://www.fda.gov/news-events/press-announcements/joint-statement-hhs-public-health-and-medical-experts-covid-19-booster-shots


 258 

      

 

 

events/press-announcements/joint-statement-hhs-public-health-and-medical-experts-

covid-19-booster-shots 

U.S. Food and Drug Administration (2021b, August 23). FDA approves first COVID-19 vaccine. 

https://www.fda.gov/news-events/press-announcements/fda-approves-first-covid-19-

vaccine 

U.S. Food and Drug Administration. (2021c, November 19). Coronavirus (COVID-19) update: 

FDA expands eligibility for COVID-19 vaccine boosters. https://www.fda.gov/news-

events/press-announcements/coronavirus-covid-19-update-fda-expands-eligibility-covid-

19-vaccine-boosters 

van de Ven, N. (2017). Envy and admiration: Emotion and motivation following upward social 

comparison. Cognition and Emotion, 31(1), 193–200. 

https://doi.org/10.1080/02699931.2015.1087972 

van der Linden, S. (2015). Exploring beliefs about bottled water and intentions to reduce 

consumption: The dual-effect of social norm activation and persuasive information. 

Environment and Behavior, 47(5), 526–550. https://doi.org/10.1177/0013916513515239 

van der Linden, S. (2021). The Gateway Belief Model (GBM): A review and research agenda for 

communicating the scientific consensus on climate change. Current Opinion in 

Psychology, 42, 7–12. https://doi.org/10.1016/j.copsyc.2021.01.005 

VanderWeele, T. (2015). Explanation in causal inference: Methods for mediation and 

interaction. Oxford University Press.  

Varava, K. (2019). Children and unhealthy food consumption: An application of the theory of 

normative social behavior. Health Communication, 34(10), 1183–1191. 

https://doi.org/10.1080/10410236.2018.1471334 

https://www.fda.gov/news-events/press-announcements/joint-statement-hhs-public-health-and-medical-experts-covid-19-booster-shots
https://www.fda.gov/news-events/press-announcements/joint-statement-hhs-public-health-and-medical-experts-covid-19-booster-shots
https://www.fda.gov/news-events/press-announcements/coronavirus-covid-19-update-fda-expands-eligibility-covid-19-vaccine-boosters
https://www.fda.gov/news-events/press-announcements/coronavirus-covid-19-update-fda-expands-eligibility-covid-19-vaccine-boosters
https://www.fda.gov/news-events/press-announcements/coronavirus-covid-19-update-fda-expands-eligibility-covid-19-vaccine-boosters
https://doi.org/10.1080/02699931.2015.1087972
https://doi.org/10.1177/0013916513515239
https://doi.org/10.1016/j.copsyc.2021.01.005
https://doi.org/10.1080/10410236.2018.1471334


 259 

      

 

 

Varnali, K. (2014). SMS advertising: How message relevance is linked to the attitude toward the 

brand?. Journal of Marketing Communications, 20(5), 339–351. 

https://doi.org/10.1080/13527266.2012.699457 

Viswanathan, M. (2005). Measurement error and research design. Sage. 

Vivion, M., Anassour Laouan Sidi, E., Betsch, C., Dionne, M., Dubé, E., Driedger, S. M., ... & 

Canadian Immunization Research Network (CIRN). (2022). Prebunking messaging to 

inoculate against COVID-19 vaccine misinformation: An effective strategy for public 

health. Journal of Communication in Healthcare. 

https://doi.org/10.1080/17538068.2022.2044606 

van den Borne, H. W., Pruyn, J. F. A., & Van den Heuvel, W. J. A. (1987). Effects of contacts 

between cancer patients on their psychosocial problems. Patient Education and 

Counseling, 9(1), 33–51. https://doi.org/10.1016/0738-3991(87)90107-8 

Villalobos, A. V. K., Turner, M. M., Lapinski, M. K., Hull, S., Long, S., Wang, J., & Moore, E. 

W. G. (2021). Predicting breastfeeding intentions: A test and extension of the theory of 

normative social behavior with African American social identity. Health Communication. 

https://doi.org/10.1080/10410236.2021.1936750 

van Rompay, T. J., Vonk, D. J., & Fransen, M. L. (2009). The eye of the camera: Effects of 

security cameras on prosocial behavior. Environment and Behavior, 41(1), 60–74. 

https://doi.org/10.1177/0013916507309996 

van de Ven, N., Zeelenberg, M., & Pieters, R. (2011). Why envy outperforms admiration. 

Personality and Social Psychology Bulletin, 37(6), 784–795. 

https://doi.org/10.1177/0146167211400421 

https://doi.org/10.1080/13527266.2012.699457
https://doi.org/10.1080/17538068.2022.2044606
https://doi.org/10.1016/0738-3991(87)90107-8
https://doi.org/10.1080/10410236.2021.1936750
https://doi.org/10.1177/0013916507309996
https://doi.org/10.1177/0146167211400421


 260 

      

 

 

Washington County Government - Maryland. (2021, October 28). A great explanation of the 

COVID-19 vaccine booster and how it works! [Image Attached]. Facebook. 

https://www.facebook.com/WashingtonCountyMD/posts/249919333842005 

Wheeler, S. C., DeMarree, K. G., & Petty, R. E. (2008). A match made in the laboratory: 

Persuasion and matches to primed traits and stereotypes. Journal of Experimental Social 

Psychology, 44(4), 1035–1047. https://doi.org/10.1016/j.jesp.2008.03.007 

Watson, D., & Friend, R. (1969). Measurement of social-evaluative anxiety. Journal of 

Consulting and Clinical Psychology, 33(4), 448–457. https://doi.org/10.1037/h0027806 

Wang, Q., Fink, E. L., & Cai, D. A. (2012). The effect of conflict goals on avoidance strategies: 

What does not communicating communicate? Human Communication Research, 38(2), 

222–252. http://doi.org/10.1111/j.1468-2958.2011.01421.x 

White, K., Habib, R., & Hardisty, D. J. (2019). How to SHIFT consumer behaviors to be more 

sustainable: A literature review and guiding framework. Journal of Marketing, 83(3), 22–

49. https://doi.org/10.1177/0022242919825649 

Wahesh, E., Lewis, T. F., Wyrick, D. L., & Ackerman, T. A. (2015). Perceived norms, outcome 

expectancies, and collegiate drinking: Examining the mediating role of drinking 

motives. Journal of Addictions & Offender Counseling, 36(2), 81–100. 

https://doi.org/10.1002/jaoc.12005 

Wismans A, Thurik R, Baptista R, Dejardin M, Janssen F, et al. (2021). Psychological 

characteristics and the mediating role of the 5C Model in explaining students’ COVID-19 

vaccination intention. Plos One, 16(11), e0255382. 

https://doi.org/10.1371/journal.pone.0255382 

https://www.facebook.com/WashingtonCountyMD/posts/249919333842005
https://doi.org/10.1016/j.jesp.2008.03.007
https://doi.org/10.1037/h0027806
http://doi.org/10.1111/j.1468-2958.2011.01421.x
https://doi.org/10.1177/0022242919825649
https://doi.org/10.1002/jaoc.12005
https://doi.org/10.1371/journal.pone.0255382


 261 

      

 

 

Xiao, X., & Wong, R. M. (2020). Vaccine hesitancy and perceived behavioral control: A meta-

analysis. Vaccine, 38(33), 5131–5138. https://doi.org/10.1016/j.vaccine.2020.04.076 

Young, P. (2015). The evolution of social norms. Annual Review of Economics, 7(3), 359–387. 

http://doi.org/10.1146/annurev-economics-080614-115322 

Yuan, S., & Chu, H. (2022). Vaccine for yourself, your community, or your country? Examining 

audiences’ response to distance framing of COVID-19 vaccine messages. Patient 

Education and Counseling, 105(2), 284–289. https://doi.org/10.1016/j.pec.2021.08.019 

Yoon, H. J., & La Ferle, C. (2018). Saving behavior messaging: Gain/loss framing, self/family 

orientations, and individual differences in collectivism. Journal of Advertising, 47(2), 

146–160. https://doi.org/10.1080/00913367.2017.1408507 

Yoon, H. J., La Ferle, C., & Edwards, S. M. (2016). A normative approach to motivating savings 

behavior: The moderating effects of attention to social comparison information. 

International Journal of Advertising, 35(5), 799–822. 

https://doi.org/10.1080/02650487.2016.1145094 

Yzer, M., LoRusso, S., & Nagler, R. H. (2015). On the conceptual ambiguity surrounding 

perceived message effectiveness. Health Communication, 30(2), 125–134. 

https://doi.org/10.1080/10410236.2014.974131 

Ye, W., Li, Q., & Yu, S. (2021). Persuasive effects of message framing and narrative format on 

promoting COVID-19 vaccination: A study on Chinese college students. International 

Journal of Environmental Research and Public Health, 18(18), 9485. 

https://doi.org/10.3390/ijerph18189485 

Yousaf, M., Raza, S. H., Mahmood, N., Core, R., Zaman, U., & Malik, A. (2022). Immunity debt 

or vaccination crisis? A multi-method evidence on vaccine acceptance and media framing 

https://doi.org/10.1016/j.vaccine.2020.04.076
http://doi.org/10.1146/annurev-economics-080614-115322
https://doi.org/10.1016/j.pec.2021.08.019
https://doi.org/10.1080/00913367.2017.1408507
https://doi.org/10.1080/02650487.2016.1145094
https://doi.org/10.1080/10410236.2014.974131
https://doi.org/10.3390/ijerph18189485


 262 

      

 

 

for emerging COVID-19 variants. Vaccine, 40(12), 1855–1863. 

https://doi.org/10.1016/j.vaccine.2022.01.055 

Yuen, K. F., Tan, L. S., Wong, Y. D., & Wang, X. (2022). Social determinants of panic buying 

behaviour amidst COVID-19 pandemic: The role of perceived scarcity and anticipated 

regret. Journal of Retailing and Consumer Services, 66, 102948. 

https://doi.org/10.1016/j.jretconser.2022.102948 

Zhang, M. (2017). The impact of reference group and group norms on word-of-mouth 

communication of nutrition information on Facebook and intended behavioral change 

[Doctoral dissertation, Rutgers, The State University of New Jersey-New Brunswick]. 

ProQuest Dissertations & Theses Global. 

Zickar, M. J. (2020). Measurement development and evaluation. Annual Review of 

Organizational Psychology and Organizational Behavior, 7, 213–232. 

https://doi.org/10.1146/annurev-orgpsych-012119-044957 

Zehe, J. M., Colder, C. R., Read, J. P., Wieczorek, W. F., & Lengua, L. J. (2013). Social and 

generalized anxiety symptoms and alcohol and cigarette use in early adolescence: The 

moderating role of perceived peer norms. Addictive Behaviors, 38(4), 1931–1939. 

https://doi.org/10.1016/j.addbeh.2012.11.013 

Zhao, X., Delahanty, J. C., Duke, J. C., MacMonegle, A. J., Smith, A. A., Allen, J. A., & 

Nonnemaker, J. (2022). Perceived message effectiveness and campaign-targeted beliefs: 

evidence of reciprocal effects in youth tobacco prevention. Health Communication, 

37(3), 356–365. https://doi.org/10.1080/10410236.2020.1839202 

Zamanzadeh, V., Ghahramanian, A., Rassouli, M., Abbaszadeh, A., Alavi-Majd, H., & Nikanfar, 

A. R. (2015). Design and implementation content validity study: Development of an 

https://doi.org/10.1016/j.vaccine.2022.01.055
https://doi.org/10.1016/j.jretconser.2022.102948
https://doi.org/10.1146/annurev-orgpsych-012119-044957
https://doi.org/10.1016/j.addbeh.2012.11.013
https://doi.org/10.1080/10410236.2020.1839202


 263 

      

 

 

instrument for measuring patient-centered communication. Journal of Caring Sciences, 

4(2), 165–178. http://doi.org/10.15171/jcs.2015.017 

Zhang, J., Jiang, N., Turner, J. J., & Pahlevan Sharif, S. (2021). The impact of scarcity of 

medical protective products on Chinese consumers’ impulsive purchasing during the 

COVID-19 epidemic in China. Sustainability, 13(17), 9749. 

https://doi.org/10.3390/su13179749 

Zhao, X., & Peterson, E. (2017). Effects of temporal framing on response to antismoking 

messages: the mediating role of perceived relevance. Journal of Health Communication, 

22(1), 37–44. https://doi.org/10.1080/10810730.2016.1250844 

Zikmund-Fisher, B. J., Windschitl, P. D., Exe, N., & Ubel, P. A. (2011). “I’ll do what they did”: 

Social norm information and cancer treatment decisions. Patient Education and 

Counseling, 85(2), 225–229. https://doi.org/10.1016/j.pec.2011.01.031 

Zheng, Y., Yang, X., Zhou, R., Niu, G., Liu, Q., & Zhou, Z. (2020). Upward social comparison 

and state anxiety as mediators between passive social network site usage and online 

compulsive buying among women. Addictive Behaviors, 111, 106569. 

https://doi.org/10.1016/j.addbeh.2020.106569 

http://doi.org/10.15171/jcs.2015.017
https://doi.org/10.3390/su13179749
https://doi.org/10.1080/10810730.2016.1250844
https://doi.org/10.1016/j.pec.2011.01.031
https://doi.org/10.1016/j.addbeh.2020.106569

	Acknowledgment
	Table of Contents
	Chapter 1 Introduction
	Chapter 2 COVID-19 Vaccination and Persuasive Messages
	The COVID-19 Pandemic and Vaccination
	Persuasion Messages about COVID-19 Vaccination
	Encourage COVID-19 Vaccination with Norm-based Messages

	Chapter 3 Social Norms and Norm Conformity Motivations
	Defining Social Norms
	Social Norm Influence on Health Behavior and the Social Norm Approach
	Concept Explication of Norm Conformity Motivation
	Accuracy Motivation
	Identification with Admired Group Motivation
	Relative Benefit Motivation
	Social Award and Social Punishment Motivation

	Developing an Instrument for Norm Conformity Motivations

	Chapter 4 Appeal to Norm Conformity Motivations in Norm-based Persuasion Messages
	Adding Motivation Appeals to Norm-based Messages
	Perceived Message Effectiveness as a Mediator
	Perceived Message Relevance as a Mediator
	Attitude as an Antecedent of Behavioral Intention

	Matching Motivational Appeal with Individual Factors
	Message Matching Enhances Persuasion Effect
	Message Perceptions Mediate the Effect of Message Matching
	Recipient Characteristics as Matching Factors


	Chapter 5 Pilot Study 1: Developing and Validating a Norm Conformity Motivation Instrument
	Method
	Face Validity
	Content Validity
	Construct Validity and Reliability

	Result
	Face Validity
	Content Validity
	Construct Validity
	Reliability


	Chapter 6 Pilot Study 2: Constructing Motivation Appeal Messages and Checking Manipulations
	Method
	Message Construction
	Manipulation Check

	Result
	Motivational Appeal Manipulation
	Message Comprehensibility


	Chapter 7 Main Study
	Method
	Experiment Design
	Procedure
	Participants
	Measures
	Data Analysis

	Result
	Accuracy Condition vs. Descriptive Norm Only Condition
	Relative Benefit (Gain) Condition vs. Descriptive Norm Only Condition
	Relative Benefit (Loss) Condition vs. Descriptive Norm Only Condition
	Identification Condition vs. Descriptive Norm Only Condition
	Social Award Condition vs. Injunctive Norm Only Condition
	Social Punishment Condition vs. Injunctive Norm Only Condition


	Chapter 8 Discussion
	Results Summary
	The Main Effect of Motivation Appeals
	Perceived Message Effectiveness as a Mediator
	The Significant Mediation Path Through Thinking About Positive Outcomes
	The Nonsignificant Mediation Path Through Thinking About Negative Outcomes
	Cognitive Deliberation and Persuasiveness of Norm-based Message

	Perceived Message Relevance as a Mediator
	Direct Effect of Motivation Appeals on Attitudes
	The Insignificant Moderation Effect
	Limitations
	Theoretical and Practical Implications
	Conclusion

	Appendix A Message Stimuli
	Appendix B Pilot Study 2 Questionnaire
	Appendix C Main Study Questionnaire Part I
	Appendix D Main Study Questionnaire Part II
	Appendix E Comparing Samples Recruited Before and After February 8, 2022
	Appendix F Behavioral Intention as Outcome Model with Non-Boosted Sample
	Accuracy Condition vs. Descriptive Norm Only Condition
	Relative Benefit (Gain) Condition vs. Descriptive Norm Only Condition
	Relative Benefit (Loss) Condition vs. Descriptive Norm Only Condition
	Identification Condition vs. Descriptive Norm Only Condition
	Social Award Condition vs. Injunctive Norm Only Condition
	Social Punishment Condition vs. Injunctive Norm Only Condition

	References

