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ABSTRACT 

When deciding whether to vaccinate, people often seek information through 

consequential processes that are not currently well understood. A survey of a nationally 

representative sample of U.S. adults (N = 2,091) explored the factors associated with 

intentions to seek influenza vaccine information in the 2018-2019 influenza season. This 

survey shed light on what motivates intentions to seek information about the influenza 

vaccine through the lens of the Risk Information Seeking and Processing (RISP) Model. The 

model explained information-seeking intentions well among both unvaccinated and 

vaccinated respondents. Key findings show that informational subjective norms, information 

insufficiency, and different types of affect are strong predictors of information seeking 

intentions. Theoretical insights on extending the RISP model and practical guidance on 

designing interventions are provided. 

KEY WORDS: Information seeking; vaccine; norm; affect; risk communication 

A 200-character summary for social media 

A nationally representative survey of over 2,000 U.S. adults shows that perceived 

norms, information insufficiency, and different types of affect are strong predictors of 

intentions to seek information about the flu vaccine. 

 

1. INTRODUCTION 

Although, as the Centers for Disease Control and Prevention (CDC) states, getting an 

annual influenza vaccine is the best way to prevent the sickness and death caused by 
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influenza, influenza vaccination rates among U.S. adults remained below 48% from 2010 to 

2019 , in contrast to the goal of 70% set by Healthy People 2020 (U.S. Department of Health 

and Human Services, 2019). CDC recently estimated that an additional number of 4,000 to 

11,000 hospitalizations, depending on the severity of the influenza season, could have been 

prevented with a mere 5% increase in influenza vaccination coverage (Hughes et al., 2019). 

Plentiful research has identified the psychological, physical, contextual and 

sociodemographic barriers of influenza vaccination intentions and behaviors (Schmid, 

Rauber, Betsch, Lidolt, & Denker, 2017). Most relevant to our study are the psychological 

barriers, such as cognitive and affective risk perceptions regarding influenza and the 

influenza vaccine, subjective norms and perceived behavioral control regarding getting 

influenza vaccine, and knowledge about influenza and the influenza vaccine (Nowak, 

Sheedy, Bursey, Smith, & Basket, 2015; Schmid et al., 2017). For example, influenza 

vaccination resistance may be fueled by misconceptions about the influenza vaccine, 

including the belief that the flu shot can infect vaccine recipients with influenza (CDC, 2019). 

Moreover, the effectiveness of the influenza vaccine, which must be given annually, varies 

from season to season, making perceptions of efficacy vary as well (Fiore et al., 2009). These 

unique features of the influenza vaccine provide opportunities to explore psychological 

perceptions of risk and its implications for information seeking about the influenza vaccine. 

Despite much effort to study facilitators and barriers of influenza vaccine uptake, much 

less research has addressed seeking influenza vaccine information in the general U.S. adult 

population (Kindratt et al., 2019). However, the existing research has led to important 

conclusions. First, Americans actively search for information about the influenza vaccine 

(Huston, Mekaru, Kluberg, & Brownstein, 2015). Second, unvaccinated (vs. vaccinated) 

people are less likely to seek information about both health in general and the influenza 

vaccine specifically (Kindratt et al., 2019; Xie, Grady, Cacciatore, & Nowak, 2019). The 

finding that vaccinated people are more likely to seek relevant information might be because 

the way in which information is sought can influence the cognitive structure of a behavioral 

decision, in this case, whether to receive the influenza vaccine (Griffin, Dunwoody, & 

Neuwirth, 1999; Hart et al., 2009). Third, information-seeking intentions influence 

vaccination intentions even after controlling for attitudes, norms, and perceived efficacy 

regarding vaccination (Yang, 2012). In addition, even if information seeking does not always 

directly lead to behavioral change (Noguchi, Albarracín, Durantini, & Glasman, 2007), 

information seeking can influence the behavior by influencing the formation of knowledge, 

beliefs, and attitudes regarding vaccination (Viswanath, Ramanadhan, & Kontos, 2007). 

The current study investigated the factors that increase intentions to seek information 

about the influenza vaccine among U.S. adults. With a focus on the variables in the Risk 

Information Seeking and Processing (RISP) Model (Griffin et al., 1999; Griffin, Dunwoody, 

& Yang, 2013), we surveyed a nationally representative sample of U.S. adults about their 

influenza and influenza vaccine-related risk perceptions and affect, information seeking 

intentions, and vaccination behaviors in the 2018-2019 influenza season. The RISP model 

focuses on predicting information seeking in risk contexts and integrates the large evidence 

on behavior prediction, particularly the theory of planned behavior (TPB; Ajzen, 1991; Ajzen 

& Albarracín, 2007; Ajzen, Fishbein, Lohmann, & Albarracín, 2019; Albarracín, Johnson, 
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Fishbein, & Muellerleile, 2001). The model assumes that people seek information when they 

perceive a need to do so (i.e., informational insufficiency), inhabit normative contexts that 

support information seeking (i.e., positive informational subjective norms), and feel capable 

of seeking the information (i.e., perceived information-gathering capacity). Importantly, the 

model establishes current level of knowledge and the affect people experience when they 

think about a topic are the upstream antecedents of informational insufficiency. 

Although we focused on seeking information about the influenza vaccine, our measures 

of risk perception and affect concerned not only the influenza vaccine but influenza itself. 

This decision was based on the assumption that perceptions of the disease, though more distal 

than the perceptions of risk of the preventive behavior, are still relevant to information 

seeking about the behavior. In addition, we examined the applicability of the RISP model to 

two sub-populations, those who received the influenza vaccine in the 2018-2019 influenza 

season and those who did not, which allowed us to compare predictors of information-

seeking intentions in these two groups. Because of our focus on these groups, our 

examination of affect differed from other RISP studies in that we considered anticipated 

affect in the unvaccinated group and experienced affect in the vaccinated group. By applying 

the RISP model to the specific context of the influenza vaccine and examining the 

generalizability of the model across two sub-populations, we sought to provide not only 

theoretical insights about the role of anticipated and experienced affect in the RISP model but 

also practical guidance about the design of interventions for different audiences. 

2. LITERATURE REVIEW 

2.1 Risk Information Seeking and Processing Model 

Originally proposed as a theoretical framework that maps the antecedents of information 

seeking and processing in the risk communication context (Griffin et al., 1999), the RISP 

model (Fig. 1) has been applied to various phenomena, including climate change, obesity, 

sexual aggression, and presidential elections (e.g., Lu, 2015; Pokrywczynski, Griffin, & 

Calhoun, 2018; Yang, Chu, & Kahlor, 2018). The model’s primary contribution lies in 

establishing new connections among well-known concepts introduced by prior theories, such 

as the heuristic-systemic model (HSM; Eagly & Chaiken, 1993; Johnson, Maio, & Smith-

McLallen, 2005; Johnson, Wolf, Maio, & Smith-McLallen, 2019) and the theory of planned 

behavior (TPB; Ajzen, 1991; Ajzen & Albarracín, 2007). A meta-analysis showed strong 

support for the utility of the RISP model in predicting information seeking and systematic 

processing (Yang, Aloe, & Feeley, 2014).  

The current review focuses on the information seeking part of the RISP model that is 

most relevant to the current study. The model considers two types of information seeking, 

one that is routine, occurring often through incidental exposure to information, and the other 

that is non-routine, representing the more active seeking of information (Griffin et al., 1999). 

The current study concentrates on the active side of information seeking through media and 

interpersonal relationships. Active information seeking generally stems from the same factors 

that produce systematic processing of risk information, which according to the RISP model, 

contributes to stable behavioral beliefs, attitudes, intentions and behaviors regarding the risk 

(Dunwoody & Griffin, 2015). 
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The RISP model includes different motivations for risk information seeking. At their 

center stands a concept labeled information insufficiency. This concept originates from the 

HSM’s propositions regarding accuracy motivation, sufficiency, and judgmental confidence 

(Eagly & Chaiken, 1993). According to the RISP model, people attempt to achieve a level of 

information that they consider sufficient to serve as the basis for their beliefs, attitudes, and 

behavioral intentions (Griffin et al., 1999). Naturally then, the motivation to overcome 

information insufficiency increases the probability of seeking more information on the topic 

(Griffin et al., 1999). Information insufficiency is usually conceptualized as the gap between 

the current knowledge level and the desired knowledge level on a topic (Griffin et al., 2013). 

When the desired level is higher than the actual level, information insufficiency exists. 

Perhaps because of different operationalizations of information insufficiency, the relation 

between current knowledge level and information insufficiency has been inconsistent (Griffin 

et al., 2008; ter Huurne & Gutteling, 2008). On the one hand, knowing more about a topic 

may reduce the desire to know more because one knows enough already. On the other hand, 

it may further increase the desire to know more because one realizes there is much more to 

know. Therefore, we propose a research question: 

RQ1: Does current knowledge about the influenza vaccine relate to information 

insufficiency regarding the influenza vaccine? 

Information insufficiency can motivate people to seek more information. In contrast, 

when the actual level is higher than the desired level, people may feel overwhelmed and 

avoid new information (Griffin et al., 2013; for other conditions triggering avoidance see 

Albarracín & Mitchell, 2004; Cappella, Kim, & Albarracín, 2015). All in all, research has 

found that information insufficiency is positively associated with information seeking 

(Griffin et al., 2008; Lu, 2015; Yang et al., 2010). 

H1: Information insufficiency will be positively related to intention to seek information 

about the influenza vaccine. 

Because information seeking is considered as a behavior, the RISP model incorporates 

two concepts (i.e., subjective norms and perceived behavioral control) from the TPB that are 

antecedents of behavioral intentions (Ajzen, 1991; Ajzen & Albarracín, 2007; Albarracín & 

Shavitt, 2018). Informational subjective norms in the RISP model are defined as the 

perceived social pressures to stay informed of a topic (Griffin et al., 1999). Similar to the 

concept of subjective norms, informational subjective norms can be operationalized as the 

combination of injunctive norms, that is, perceived others’ support for information seeking, 

and descriptive norms, that is, perceived others’ actual information seeking (Griffin et al., 

2013). Research has consistently found informational subjective norms to be a direct 

antecedent of information seeking as well as an indirect antecedent through information 

insufficiency (Yang et al., 2014). Incorporating the TPB’s perceived behavioral control and 

the HSM’s concept of capacity, the RISP model defines perceived information-gathering 

capacity as the perceived ability to seek and process the desired information (Griffin et al., 

1999; Kahlor, 2010). Research has found that the more capable of finding information people 

feel, the more likely they will look for it (Griffin et al., 2013). 

H2: Informational subjective norms regarding the influenza vaccine will be positively 

related to information insufficiency (a) and information-seeking intention (b). 
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H3: Informational subjective norms will have an indirect, positive relation with 

information-seeking intention through information insufficiency. 

H4: Perceived information-gathering capacity regarding the influenza vaccine will be 

positively related to information-seeking intention. 

In addition to the three more proximal predictors of information seeking (i.e., information 

insufficiency, informational subjective norms, and perceived information-gathering capacity), 

the RISP model also considers other background predictors, including perceived hazard 

characteristics and affective responses to the risk, based on the risk perception literature 

(Griffin et al., 2013). Perceived hazard characteristics, such as risk perception, efficacy, trust, 

and causal attributions, are the cognitive standards to evaluate risk, and are proposed to 

influence other RISP variables, such as information insufficiency and information seeking, 

through affective responses to the risk (Griffin et al., 2013). Research has generally supported 

the proposed indirect effects of perceived hazard characteristics (e.g., Griffin, Neuwirth, 

Dunwoody, & Giese, 2004; Yang & Kahlor, 2012). As for affective responses to the risk, the 

original RISP model regards this factor as working only indirectly through information 

sufficiency to influence information seeking (Griffin et al., 1999). However, empirical 

research has shown that affective responses, including both positive and negative ones, can 

be positively associated with information seeking in a direct fashion (Griffin et al., 2013), 

although the theoretical reasons for such direct relations are still unclear and being 

researched. Finally, we took a dimensional approach to the study of affect and regarded 

affective responses as either positive or negative (Cacioppo & Gardner, 1999). However, in 

this study, we focused on negative affect toward influenza because people’s feelings about 

the diseases are largely negative (Luz, Brown, & Struchiner, 2019). 

H5: Negative affect toward influenza will be positively related to information 

insufficiency (a) and information-seeking intention (b). 

 H6: Negative affect toward influenza will have an indirect, positive relation with 

information-seeking intention through information insufficiency. 

2.2 Seeking Information about the Influenza Vaccine  

When it comes to seeking information about the influenza vaccine, two RISP-based 

studies have examined information-seeking intentions related to the H1N1 vaccine among 

healthcare workers (Clarke & McComas, 2012) and college students (Yang, 2012), 

respectively. Despite slightly different theoretical foci and analytic approaches, each found 

that informational subjective norms were positively related to information-seeking intentions 

(Clarke & McComas, 2012; Yang, 2012). In addition, information insufficiency positively 

predicted information-seeking intentions, whereas perceived information-gathering capacity 

negatively predicted them (Yang, 2012), a finding that was uncommon in RISP studies 

(Griffin et al., 2013). 

Given the characteristics associated with vaccines in general (e.g., concern over the safety 

of vaccines) and the influenza vaccine in particular (e.g., annual uptake), the probability and 

antecedents of seeking information about the influenza vaccine may differ from those of risk 

information seeking. To begin, it is usually the disease, such as cancer and diabetes, rather 

than the prevention method, that is considered risky. However, in the case of vaccines, both 
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the disease, influenza in this case, and the prevention method, the vaccine, can be perceived 

as risky by some audiences. Therefore, both risk perception of and affective responses to the 

disease and the vaccine may also affect information seeking concerning the vaccine. In its 

current form, the RISP model typically considers perceptions of risk of and affective response 

to the hazard, in this case, influenza, but not other factors closely tied to the prevention 

method, in this case, the influenza vaccine.  

This study tested the hypotheses that perceptions of risk of and affective responses to both 

influenza and the influenza vaccine will predict seeking information about the influenza 

vaccine. In addition, following the RISP model’s rationale that risk perception works through 

affect, we assume that perception of influenza risk will likely influence affect toward the 

influenza vaccine and that perception of the influenza vaccine risk will influence affect 

related to influenza (Schmid et al., 2017). We concentrated on positive affect toward the 

influenza vaccine on the assumption that the influenza vaccine provides prevention against 

influenza, which likely elicits a feeling of relief and reassurance. We use the term, negative 

influenza-risk perceptions, to indicate the direction of this variable, that is, the higher the 

value, the more negative the perception of the risk is. 

H7: Negative influenza-risk perceptions will be positively related to negative affect 

toward influenza (a) and positive affect toward the influenza vaccine (b). 

H8: Negative influenza vaccine risk perceptions will be positively related to negative 

affect toward influenza (a) and negatively related to positive affect toward the influenza 

vaccine (b). 

Because of the limited focus on affective responses to the prevention method in the RISP 

literature and their relation to information seeking, we propose the two following research 

questions: 

RQ2: Will positive affect toward the influenza vaccine relate to information insufficiency 

(a) and information-seeking intention in a positive way (b)? 

RQ3: Will positive affect toward the influenza vaccine have an indirect, positive relation 

to information-seeking intention through information insufficiency? 

This study also examined vaccinated and unvaccinated people. Unlike other standard 

vaccines, which are once in a lifetime, the influenza vaccine is required annually (Fiore et al., 

2009). As a result, information seeking behaviors continue to be relevant to people even after 

being vaccinated in a particular influenza season. Admittedly, because information seeking 

may yield vaccination intentions or even actual behaviors, during an on-going influenza 

season, vaccine information seeking behaviors may be more important for unvaccinated 

people than vaccinated ones. However, information seeking can still be relevant to vaccinated 

groups even in the same influenza season for different reasons. For instance, a vaccinated 

person may intend to gather more vaccine information to persuade important others to get 

vaccinated. In addition, information seeking and active processing among vaccinated people 

may subsequently affect their vaccination intention in the next influenza season. As a result, 

unvaccinated and vaccinated people may seek very different information and the different 

information may have distinct implications for their behavior. Limited research has examined 

influenza vaccine information seeking based on different vaccination statuses. However, two 
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studies, which were not based on the RISP model, showed vaccinated people engaged in 

more active seeking of information (Kindratt et al., 2019; Xie et al., 2019). In the current 

study, we examined if the relations proposed by the RISP model differ across unvaccinated 

and vaccinated samples in the case of seeking influenza vaccine information. 

Importantly, because our investigation focuses on two sub-populations, some variables in 

the RISP model may have different meanings for them. For instance, perceptions of risk of 

influenza and the influenza vaccine may vary across the unvaccinated and vaccinated groups. 

Evaluations of the influenza vaccine among unvaccinated people may depend more on what 

they know about the influenza vaccine, whereas evaluations among vaccinated people may 

depend on their actual experience with the influenza vaccine. As an exploratory step to 

capture this nuanced difference based on vaccination status, we conceptualized the affective 

response to the influenza vaccine differently for unvaccinated and vaccinated groups. For 

unvaccinated ones, the affective response to the influenza vaccine was measured as the 

anticipated affect of a person about to receive the influenza vaccine. In contrast, for 

vaccinated groups, the affective response was measured as the experienced affect after the 

person received the influenza vaccine. Research has shown that anticipated affect differs 

from experienced affect to influence vaccination intentions (Chapman & Coups, 2006). 

Although the RISP model specifies how affective responses to the risk influence information 

insufficiency and information seeking, no studies have compared the role of anticipated and 

experienced affect in the RISP model or in predicting vaccine information seeking. We argue 

that the potentially differing roles played by anticipated and experienced affect may provide a 

more in-depth understanding of the relation between different types of affective experiences 

and information seeking. 

Finally, we did not have either a strong theoretical rationale or empirical evidence to 

predict how the relations among RISP-related variables, including anticipated- and 

experienced-positive affect toward the influenza vaccine, might differ across unvaccinated 

and vaccinated respondents. Therefore, we propose a non-directional research question: 

RQ4: Do the proposed relations in H1-H8 and RQ1-RQ3 differ among unvaccinated and 

vaccinated people? 

3. METHOD 

3.1. Participants 

The data for the current study originated from a larger 6-wave panel survey assessing 

public opinions and attitudes of infectious diseases and vaccines. The larger panel survey was 

fielded to a probability-based, nationally representative sample of American adults and 

administered in the AmeriSpeak Panel of National Opinion Research Center (NORC) at the 

University of Chicago between September 2018 and September 2019. In 2018, the 

AmeriSpeak Panel expanded to about 30,000 households (Dennis, 2019). The AmeriSpeak 

Panel leverages the NORC National Frame, which covers over 97 percent of the U.S. 

households (Dennis, 2019). The AmeriSpeak panel has also been used to assess factors 

underlying influenza vaccination acceptance in prior research (e.g., Nowak, Cacciatore, & 

Len-Ríos, 2018). The survey was conducted primarily online with a small portion of 
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respondents answering the survey over the phone. The RISP-related variables reported in the 

current study were from the third wave of the larger panel study (mid-January to early 

February 2019) and socio-demographic variables were collected at other waves. 

The original sample size was 3,005 for Wave 1. The weighted cumulative response rate 

for Wave 1 was 11.6%. As a result of attrition, the population dropped to 2,470 by Wave 2, 

and to 2,091 by Wave 3. At Wave 3, 1,248 had received the vaccine whereas 843 had not. 

The sample was 51.9% female. Also, the sample was 62.8% non-Hispanic White, 12.6% non-

Hispanic Black, 5.8% non-Hispanic Asian/Pacific Islander, 14.3% Hispanic, 1.3% non-

Hispanic Other, and 3.1% non-Hispanic Mixed. The mean age was 49.2 years old (SD = 

18.0), with a median education level of an associate degree and a median household income 

level at $50,000-$59,999. Our sample at Wave 3 was comparable to nationwide 

demographics (U.S. Census Bureau, 2019) in terms of gender, age, race/ethnicity and 

household income. However, our sample appeared more educated than the general American 

public. Table I presents respondent demographics. 

3.2. Measures 

We adopted measures from previous research referenced in sections 2.1-2.2. Table II 

presents all measures used in this study. The overall survey also included other measures 

irrelevant to this study, for instance, perceptions of risk of other diseases and vaccines (e.g., 

HPV, MMR vaccine, etc.). Information seeking-related measures, such as information-

seeking intention, informational subjective norms, and perceived information-gathering 

capacity, were asked only for the influenza vaccine. 

3.3. Analysis 

We employed multi-group structural equation modeling (SEM) with latent and observed 

variables to test research questions and hypotheses, and examine the overall model fit. We 

used the computer software Mplus 8.1 for all analyses. Following Kline’s (2016) 

recommendations, we used four indices to evaluate the overall model fit. First, the 
2
 

goodness-of-fit statistic is reported as an index of model adequacy, where a non-significant 

value (e.g., p > .05) indicates good fit of the model to the data
1
. Second, the root-mean-square 

error of approximation (RMSEA) should be less than .05 with the lower bound 90% 

confidence interval (CI) below .05 and upper bound below .10. Third, the comparative fit 

index (CFI) should be greater than .95. Finally, the standardized-root-mean-square residual 

(SRMR) should be less than .08. 

The vaccination behavior variable (0 = did not get vaccinated this flu season, 1 = got 

vaccinated this flu season) served as the grouping variable. We followed a two-step modeling 

procedure by constructing a measurement model first and then specifying a structural model 

(Kline, 2016). For the measurement model, we used the “MODEL = CONFIG METRIC 

SCALAR” command to compare a model that was fully unconstrained (configural), a model 

that constrained the factor loadings only (metric), and a model that constrained the factor 

                                                           
1
 Because the 

2
 goodness-of-fit statistic is overly sensitive when sample sizes are large and performs well only 

when multivariate normality is assumed (Holbert & Grill, 2015), we rely more on the other three indices to 

assess model fit. 
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loadings and intercepts (scalar). To test for measurement invariant, we relied on both chi-

square differences and CFI differences (≤ .01) based on Kline’s (2016) recommendations. 

After establishing good fit and group invariance of the measurement model, we further 

examined the structural model for fit and group invariance. We further improved the initial 

structural model by following modification indices and considering theoretical reasoning. 

Then to test for group invariance, we compared an unconstrained model with a model that 

constrained all paths. To detect which paths might have created the discrepancy between the 

groups, we constrained one path at a time to compare the chi-square for the difference 

between the structural model and the unconstrained model. We allowed paths to be 

unconstrained when their chi-square values were different from those of the unconstrained 

model. 

Because we used the MLR command for estimation (detailed in the following section), 

we conducted mediation analyses using the MODEL INDIRECT command, which computes 

delta method standard errors for indirect effects (MacKinnon, 2008), to examine indirect 

effects of statistically significant sequential paths in the models. 

4. MODEL FITTING RESULTS 

4.1. Measurement Model 

4.1.1. Data screening 

We first screened data for collinearity, normality, and missing values. Collinearity was 

not a concern for both unvaccinated and vaccinated groups because all tolerance values were 

above .10 and variance inflation factor (VIF) values were below 10 (Kline, 2016). We used 

Stata 14 to test for multivariate normality in both unvaccinated and vaccinated groups. The 

results suggested possible violations of the multivariate normality assumption of a standard 

maximum likelihood estimator (i.e., skewness > |3| and kurtosis > |20|; Kline, 2016). 

Therefore, we employed a maximum likelihood estimator with robust standard error (MLR) 

implemented by Mplus 8.1 because this method is robust to non-normality. Concordantly, the 

chi-square test was corrected (Yuan & Bentler, 2000). Finally, missing values were handled 

using the full information maximum likelihood estimation. 

4.1.2. Forming a suitable measurement model 

Before constructing the full structural models, we first built measurement models of all 

latent variables: Negative affect toward influenza, anticipated-positive affect toward the 

influenza vaccine (in the unvaccinated sample only) or experienced-positive affect toward the 

influenza vaccine (in the vaccinated sample only), and informational subjective norms. 

The unconstrained measurement model (configural) fit the data well: 
2
 (22) = 47.832, p 

= .001, RMSEA = .034 (90% CI = .020 to .047), CFI = .994, SRMR = .018. The 

measurement model (metric) with constrained factor loadings also fit the data well: 
2 

(26) = 

65.972, p < .001, RMSEA = .038 (90% CI = .027 to .050), CFI = .991, SRMR = .029. 

However, the measurement model (scalar) with constrained factor loadings and intercepts did 

not fit the data well: 
2 

(30) = 126.947, p < .001, RMSEA = .056 (90% CI = .046 to .066), 

CFI = .977, SRMR = .046. Thus, we focused on comparing the first two measurement models 
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(configural and metric). Although the chi-square values of the two measurement models were 

significantly different, the difference in their CFI values was smaller than .01, suggesting 

measurement invariance (Cheung & Rensvold, 2002). Therefore, the measurement model 

with constrained factor loadings was used as the basis for the structural model. 

4.2. Structural Model 

We constructed the multi-group structural models based on the hypothesized model 

shown in Fig. 1. The initial structural model with factor loadings unconstrained did not fit the 

data well: 
2 

(100) = 529.606, p < .001, RMSEA = .064 (90% CI = .059 to .070), CFI = .940, 

SRMR = .081. We then refined the model based on modification indices, theoretical 

reasoning and empirical support from previous RISP studies. First, we added covariance 

between the error terms of two observed variables, that is, hope and relief, because these two 

items were indicators of the same latent variable (positive affect) and highly correlated. 

Second, we added a path from perceived information-gathering capacity to information 

insufficiency. This relation was found in prior research using an adapted RISP model that 

showed that perceived need for information depended partly on the perceived self-efficacy of 

information seeking (Kahlor, 2010). Kahlor (2010) explained that based on the Extended 

Parallel Process Model (EPPM), an individual who deals with a risk may make threat- and 

efficacy-related judgments after exposure to a risk message, and may also assess whether 

additional information is necessary. Third, we added a path from informational subjective 

norms to positive affect. Prior RISP research has found this association (e.g., Yang et al., 

2010), and is consistent with the notion that emotions can serve to encourage people to follow 

subjective norms (Onwezen, Antonides, & Bartels, 2013). Fourth, for the vaccinated group 

only, we added a path from current knowledge to information seeking intentions. Prior 

research, including a meta-analysis of RISP models (Yang et al., 2014), has suggested that 

current knowledge may be an indicator of issue involvement, which in turn motivates more 

information seeking (ter Huurne & Gutteling, 2008). Fifth, for the vaccinated group only, we 

added a path from current knowledge to positive affect toward the influenza vaccine. These 

two variables have been found to correlate in previous research (e.g., Yang et al., 2010), and 

the path is consistent with the idea that knowledge about an issue can shape affect toward the 

issue to further influence behavioral intentions (Carmi, Arnon, & Orion, 2015). Finally, for 

the unvaccinated group only, we added a path from negative influenza vaccine risk 

perception to information insufficiency. This path implies that, rather than working through 

affective responses, negative influenza vaccine risk perceptions may increase the need for 

more vaccine information in a direct fashion (Griffin et al., 2004). After these modifications, 

the fit of the structural model improved: 
2
 (91) = 312.397, p < .001, RMSEA = .048 (90% 

CI = .042 to .054), CFI = .969, SRMR = .055. However, these additional paths should still be 

interpreted with caution and treated as exploratory because they were not part of the original 

RISP model. 

We then constrained all paths in this structural model. The fit of the resulting model 

became significantly worse relative to the model with all paths unconstrained: 
2 

(106) = 

391.696, p < .001, RMSEA = .051 (90% CI = .045 to .056), CFI = .960, SRMR = .067. 

Following the steps described in the Analysis section, we constrained six paths in the 
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structural model, resulting in a final model that fit the data well: 
2 

(97) = 316.787, p < .001, 

RMSEA = .047 (90% CI = .041 to .052), CFI = .969, SRMR = .055. Overall, this final model 

explained 42% and 38% of the variance in information-seeking intention among 

unvaccinated respondents and vaccinated respondents, respectively. 

5. RELATION TESTING RESULTS 

Figs. 2 and 3 present unstandardized and standardized (in parentheses) coefficients for 

hypothesized relations (solid lines) between RISP variables as well as additional ones (dotted 

lines) after model modification. The variables were scaled so that a positive coefficient means 

a positive association and a negative coefficient means a negative association, corresponding 

to the hypothesized relations in section 2.3. Bolded lines in the figures represent hypothesized 

relations that were supported. In summary, H1, H2(a)-(b), H5(b), H7(a), and H8(a)-(b) were 

supported in both samples. Specifically, in both samples, information insufficiency was 

positively related to information-seeking intention (H1); informational subjective norms were 

positively related to information insufficiency (H2a) and information-seeking intention 

(H2b); negative affect toward influenza was positively related to information-seeking 

intention (H5b); negative influenza-risk perceptions were positively related to negative affect 

toward influenza (H7a); negative influenza vaccine risk perceptions were positively related to 

negative affect toward influenza (H8a) and negatively related to positive affect toward the 

influenza vaccine (H8b). In contrast, H4 was rejected in both samples. That is, perceived 

information-gathering capacity was negatively related to information-seeking intention (H4). 

The two samples also differed in that H5(a) was rejected for the unvaccinated respondents 

but supported for the vaccinated respondents, whereas H7(b) was supported for the 

unvaccinated respondents but rejected for the vaccinated respondents. Specifically, negative 

affect toward influenza had no significant relation with information insufficiency in the 

unvaccinated sample but had a positive relation in the vaccinated sample (H5a). Moreover, 

negative influenza-risk perceptions had a positive relation with anticipated positive affect 

toward the influenza vaccine but no significant relation with experienced positive affect 

toward the influenza vaccine (H7b). 

In addition, for RQ1, current knowledge showed a negative relation with information 

insufficiency in the unvaccinated sample but no significant relation in the vaccinated sample. 

Furthermore, for RQ2(a), anticipated positive affect toward the influenza vaccine was 

positively related to information insufficiency, whereas experienced positive affect toward 

the influenza vaccine had no significant relation with information insufficiency. Finally, for 

RQ2(b), both anticipated and experienced positive affect toward the influenza vaccine was 

positively related to information-seeking intention. 

With respect to our hypotheses and research question regarding indirect effects, we first 

found that information insufficiency did not mediate the relation between negative affect 

toward influenza and information-seeking intention in the unvaccinated sample (B = .01, SE 

= .01, p =.267; β = .01). In contrast, information insufficiency did mediate the relation 

between negative affect toward influenza and information-seeking intention in the vaccinated 
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sample (B = .05, SE = .01, p < .001; β = .04). Thus, H6 was rejected in the unvaccinated 

sample but supported in the vaccinated sample. 

Second, to answer RQ3, we found that information insufficiency was a mediator of the 

relation between anticipated-positive affect toward the influenza vaccine and information-

seeking intention in the unvaccinated sample (B = .01, SE = .01, p = .025; β = .02). In 

contrast, this mediation was not verified in the vaccinated sample (B = .01, SE = .01, p = 

.578; β = .00).  

Finally, we found that information insufficiency positively mediated the relation between 

informational subjective norms and information-seeking intention in the unvaccinated sample 

(B = .05, SE = .01, p < .001; β = .06) and in the vaccinated sample (B = .09, SE = .01, p < 

.001; β = .09). Hence, H3 was supported in both samples. 

6. GENERAL DISCUSSION 

We started the current study with the primary objective of mapping out the predictors of 

the intention to seek information about the influenza vaccine. Surveying a nationally 

representative sample of U.S. adults during the 2018-2019 influenza season, we examined 

various motivational factors primarily proposed in the RISP model. Overall, we found 

evidence supporting the utility of applying the RISP model to explain information-seeking 

intention in the influenza vaccine context. The current study makes theoretical and empirical 

contributions to the literature and practice in a number of ways. Primarily, the current study 

not only applied but also extended the RISP model to the influenza vaccine context, including 

its focus on two sub-populations, exploration of the role of influenza and influenza vaccine-

related risk perception and affect, and differentiation between anticipated and experienced 

affect. 

Unlike the broader vaccine literature that focuses heavily on vaccination uptake (Schmid 

et al., 2017; Yeung, Lam, & Coker, 2016), we focused on vaccine information seeking in the 

current study. This area deserves more attention (Kindratt et al., 2019; Xie et al., 2019) 

because information seeking and processing can serve as an important antecedent of actual 

behavioral change (Griffin et al., 1999). Though changes in vaccination behaviors may be the 

ultimate goal, knowledge about this understudied antecedent (i.e., information seeking) is 

essential to providing a more complex picture of the relation between communication 

processes and vaccination behaviors (Viswanath et al., 2007). This research is especially 

crucial in the context of the influenza vaccine which requires receiving the vaccine annually 

(Fiore et al., 2009) and therefore seeking information about it on a regular basis. 

Additionally, lack of knowledge and misconceptions about influenza and the influenza 

vaccine hinder vaccine uptake (Nowak et al., 2015; Wheelock, Thomson, & Sevdalis, 2013) 

and may be offset by exposure to information (Shah, 2017). Therefore, information seeking 

may represent an initial step in the long process that starts with changing knowledge and 

progresses to behavioral change (Viswanath et al., 2007).   

On the whole, we found that the RISP model applied well to both unvaccinated and 

vaccinated populations. Apart from a few distinct differences, the patterns of the predictors of 
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information seeking were largely comparable across the two groups. In both groups, 

informational subjective norms, information insufficiency, negative affect toward influenza, 

and positive affect toward the influenza vaccine emerged as proximal predictors of seeking 

information about the influenza vaccine. Importantly, many of the information seeking 

predictors examined in this study were also found to be important predictors of the influenza 

vaccine uptake (Schmid et al., 2017; Yeung et al., 2016), which offers further support for the 

idea that seeking information about the influenza vaccine may function as an intermediary 

step towards changes in vaccination behaviors. 

Supporting the RISP model’s proposition, information insufficiency, as a representation 

of accuracy motivation, was associated positively with information-seeking intention in both 

samples. In contrast, the role of current knowledge differed across the two samples. Current 

knowledge was negatively related to information insufficiency in the unvaccinated sample 

and was not associated with information insufficiency in the vaccinated sample. Instead, 

current knowledge level had a direct, positive relation with information-seeking intention in 

the vaccinated sample. It should be noted that our operationalization of information 

insufficiency differed from many RISP studies, which employed information sufficiency 

threshold as part of their information insufficiency measure (Yang et al., 2014). In 

comparison, we operationalized the same concept as need for more information, which 

showed no significant relations with current knowledge (ter Huurne, Griffin, & Gutteling, 

2009; ter Huurne & Gutteling, 2008). In addition, our measure of need for more information 

was fairly vague, which might not capture nuances of judgmental confidence, satisficing 

accuracy, and topical specificity (Eagly & Chaiken, 1993). Relying on other RISP research 

(e.g., Pokrywczynski et al., 2018), a better framing of our measure might be: “How much 

more, if at all, do you think you need to know about the flu vaccine to deal adequately with 

the possible risks from the flu?” These differences in operationalization might account for the 

unexpected results. In addition, the current findings may also be attributable to the different 

meanings of current knowledge as a result of vaccination status. Vaccinated people’s 

experience with the influenza vaccine during the present season is likely to become a part of 

their current knowledge. This experience-based knowledge was different from the perceived 

knowledge of the unvaccinated respondents and played a more direct role in influencing 

subsequent information-seeking intentions. The direct, positive relation between current 

knowledge and information-seeking intention was also found in prior research (e.g., Yang et 

al., 2010). This relation may be explained by the intervention of perceived information 

gathering capacity (Dunwoody & Griffin, 2015; Griffin et al., 2013). Perhaps people who 

have sought information about the influenza vaccine in the past (current knowledge) now 

have a greater capacity to seek further information about the influenza vaccine. 

Regarding the two variables adapted from TPB, informational subjective norms turned 

out to be the strongest predictor of information-seeking intention in both samples, supporting 

its key role in the RISP model (Yang et al., 2014). In addition, as proposed in the original 

RISP model (Griffin et al., 1999), information subjective norms also worked through 

information insufficiency to influence information-seeking intention. Interestingly, 

perceived-information-gathering capacity showed a negative relation with information-

seeking intention, which was opposite to what was predicted in the RISP model. Similar 
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relations were found in other RISP studies (Kahlor, 2010; Yang & Kahlor, 2012). This 

unexpected relation may have emerged because of the way perceived information gathering 

capacity was measured in our study. Our measure represented an external locus of control, 

meaning that individuals are subject to the availability of the information instead of 

experiencing an internal locus of control and perceived self-efficacy (Dunwoody & Griffin, 

2015). With our current measure, respondents who thought that finding influenza vaccine 

information was easy did not intend to look for information because they could get such 

information whenever they wanted. Measures that reflect internal locus of control (e.g., 

Griffin et al., 2008) may be conceptually more suitable for the RISP model (Dunwoody & 

Griffin, 2015) and thus should be adopted in the future. 

A major contribution of the current study is its consideration of the two types of risk 

perception and affect. The RISP model usually takes into account the risk perception and 

affect associated with the hazard, which is influenza, in this case (Griffin et al., 1999). 

However, we also included in the SEM model risk perception and affect related to the 

influenza vaccine. We expected that risk perception and affect related to influenza and the 

influenza vaccine would influence each other, which was largely supported in our findings. 

The exception was that influenza risk perception was not significantly associated with 

experienced-positive affect in the vaccinated sample. It is likely that vaccinated respondents 

believed that their getting the influenza vaccine could protect them from influenza. Therefore, 

the positive affect they experienced after getting the influenza vaccine became unrelated to 

how risky they perceived influenza to be. Moreover, negative affect toward influenza was 

directly related to information-seeking intention in both samples. Negative affect toward 

influenza was also indirectly related to information-seeking intention through information 

insufficiency in the vaccinated sample. These results suggest that even though risk perception 

and affect regarding influenza were not the same as risk perception and affect regarding the 

influenza vaccine, they did influence information-seeking intention regarding the influenza 

vaccine through indirect or direct pathways. 

In addition, because of our focus on two groups differing in their vaccination status, we 

conceptualized and operationalized affective response to the influenza vaccine differently 

across the two groups. First, in the unvaccinated group, positive affect was directly related to 

information-seeking intention and indirectly via information insufficiency. In fact, 

anticipated-positive affect was the second strongest predictor of information-seeking 

intention after information subjective norms. This finding is consistent with another RISP 

study showing a positive relation between optimistic feelings and seeking information about 

enrolling in clinical trials (Yang et al., 2010). According to the mood-as-a-resource 

hypothesis, the positive affect respondents anticipated can serve as psychological buffer that 

may help them cope with self-relevant negative information, in this case, the influenza 

vaccine information, which can be potentially negative (Trope, Ferguson, & Raghunathan, 

2001). Therefore, this anticipated positive affect could motivate further information seeking. 

Second, the positive relation between informational subjective norms and anticipated- and 

experienced-positive affect was not expected, despite some correlational evidence in other 

RISP studies (e.g., Yang et al., 2010). Unvaccinated and vaccinated respondents who felt 

more social pressure to be informed about the influenza vaccine tended to anticipate or 
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experience more positive affect after getting the influenza vaccination. Although our items 

did not specify seeking positive or negative influenza vaccine information, the direction of 

the relation between informational subjective norms and anticipated- or experienced-positive 

affect suggests that the felt social pressure came primarily from important others who 

supported influenza vaccination. Third, in the vaccinated group, experienced-positive affect 

was not only unrelated to information insufficiency but also had a weaker direct relation with 

information-seeking intention compared with the unvaccinated group. These findings suggest 

that the affect that respondents anticipated to feel before engaging in a behavior motivated the 

intention to seek information about the behavior more than did the affect that they actually 

experienced after engaging in the behavior. 

Of note, we did not test the full RISP model. One important RISP variable that we did not 

examine is relevant channel beliefs, defined as a person’s beliefs about the information 

channels that might be used for information, and proposed as a predictor of information 

seeking (Griffin et al., 1999). In the few RISP studies that directly tested the role of relevant 

channel beliefs in influencing information seeking, inconsistent findings emerged, calling for 

more consistent conceptualization and operationalization of this variable (Dunwoody & 

Griffin, 2014; Griffin et al., 2013; see also Moyer, Griffin, & Pokrywczynski, 2019). In 

relation to the influenza vaccine literature, research has consistently shown that healthcare 

providers remained the most used and trusted sources of influenza vaccine information 

(Nowak et al., 2018; Schmid et al., 2017). Family members and close friends have also been 

regarded as important information sources of influenza vaccine information (Wheelock et al., 

2013; Yeung et al., 2016). These relevant sources and channels should be examined in the 

future. In addition, the original formulation of the RISP model also proposed that risk 

information seeking and processing should be most directly influenced by the interactions of 

motivations (information insufficiency, affective responses to the hazard, and informational 

subjective norms), perceived information gathering capacity, and relevant channel beliefs 

(Griffin et al., 1999). We did not look into the proposed interaction effects in our study due to 

the already sophisticated nature of the model and the lack of a measure of relevant channel 

beliefs. Research should explore the proposed interaction effects in the future. 

Coming back to the “so what” question of our study, the original RISP model also 

includes a TPB-based segment linking information seeking and especially processing to the 

various downstream variables proposed in the TPB (Griffin et al., 1999). The RISP model 

specifically proposes that systematic processing of risk information can lead to more stable 

behavioral beliefs, attitudes, behavioral intentions, and behaviors (Griffin, Neuwirth, Giese, 

& Dunwoody, 2002). Relatedly, although we consider the investigation of risk perceptions 

and affect regarding the influenza vaccine a contribution to the risk information seeking 

literature, these two concepts may also be measured via behavioral beliefs directly 

influencing vaccination attitudes, intentions, and behaviors, as proposed in the TPB. Future 

research should examine the role of information seeking and processing, the latter of which 

was not investigated in this study, in influencing the content and stability of behavioral 

beliefs (e.g., vaccine risk perception and affect toward vaccines, etc.). Future research should 

also address other more downstream TPB-based factors concerning vaccination behaviors, 

which will make a valuable contribution to connecting the information seeking literature in 
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general and the RISP research specifically with the broader literature on the influenza vaccine 

uptake (Schmid et al., 2017; Yeung et al., 2016). 

Although the current study was guided by a theoretical framework and empirical 

evidence, it has its limitations. First, the use of SEM often conveys the false notion of 

causality. Although our SEM models were constructed based on the RISP model, our survey 

data were cross-sectional in nature, meaning that the direction of the pathways presented in 

the models could not be determined precisely by the current data. Longitudinal data or 

experimental data manipulating some of the RISP constructs may be more suitable to 

establish causality and pinpoint the direction of various pathways. Second, because influenza 

is a seasonal disease, we need to consider the influence of the timing of data collection. For 

instance, we conducted the survey containing the core RISP variables in the middle of an 

influenza season. Thus, although collecting data in the middle of an influenza season allowed 

us to have a sufficient sample of both unvaccinated and vaccinated respondents, our findings 

might be different if the same questions were asked at the beginning or end of an influenza 

season or outside an influenza season. Future research may collect data at different time 

points to investigate whether the relations among variables differ across time. Third, as 

briefly mentioned earlier, the positivity or negativity of the influenza vaccine information 

was not specified in the survey. Although some people may look for anything related to 

influenza vaccine information, others may intentionally seek specific information concerning 

risks or side effects of vaccination. Our current survey used the general term “flu vaccine 

information,” which might have resulted in different findings than when “side effects of flu 

vaccine information” or “benefits of flu vaccine information” are used. Future research may 

explore these possibilities and compare data patterns when respondents answer questions 

about seeking information that emphasizes different aspects of the influenza vaccine. 

Finally, the findings from the current study can have practical implications for how 

interventions can be designed to encourage audiences to seek information about the influenza 

vaccine. First, because of the crucial role played by informational subjective norms, it is 

important to create a social environment where seeking influenza vaccine information is of 

value. For instance, utilizing the functions (e.g., like, share, etc.) of social media platforms to 

produce an impression that seeking influenza vaccine information is the norm among peers is 

likely to encourage audiences to follow suit. Second, with regard to information 

insufficiency, emphasizing the need to know more about the influenza vaccine than one 

already knows seems important. Stimulating curiosity about the influenza vaccine may be an 

effective strategy. Also, because healthcare providers remain the most trusted source of 

influenza vaccine information (Nowak et al., 2018; Schmid et al., 2017), they could take on a 

more active role, including the use of healthcare providers in media messages or in direct 

interactions to increase patients’ knowledge. Third, in relation to negative affect toward 

influenza, carefully designed emotional appeals that highlight the negative consequences of 

contracting influenza and elicit negative affect toward influenza seem potentially beneficial 

(see Earl & Albarracín, 2007; Tannenbaum et al., 2015). Fourth, messages that highlight the 

positive feelings that people may associate with vaccination are likely to be efficacious. As 

the use of images is an effective tool for eliciting positive and negative affect (Leiserowitz, 

2006), emotional appeals may incorporate relevant images to induce affective responses. 
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Although some evidence exists supporting the value of these recommended approaches, 

future research should further investigate their effectiveness and practicality before actual 

interventions are designed. 

ACKNOWLEDGMENTS 

The study was funded by the Science of Science Communication Endowment of the 

Annenberg Public Policy Center of the University of Pennsylvania. The APPC 2018-2019 

ASK Group includes the survey design and administration team: Ozan Kuru, Ph.D., Dominik 

Stecula, Ph.D., Hang Lu, Ph.D., Yotam Ophir, Ph.D., Man-pui Sally Chan, Ph.D., Ken 

Winneg, Ph.D., Kathleen Hall Jamieson, Ph.D., and Dolores Albarracín, Ph.D.  

References: 

Ajzen, I. (1991). The theory of planned behavior. Organizational Behavior and Human 

Decision Processes, 50, 179-211. doi:10.1016/0749-5978(91)90020-T 

Ajzen, I., & Albarracín, D. (2007). Predicting and changing behavior: A reasoned action 

approach. In I. Ajzen, D. Albarracín, & R. Hornik (Eds.), Prediction and change of 

health behavior: Applying the reasoned action approach (pp. 1-22). Mahwah, NJ: 

Lawrence Erlbaum Associates. 

Ajzen, I., Fishbein, M., Lohmann, S., & Albarracín, D. (2019). The influence of attitudes on 

behavior. In D. Albarracín & B. T. Johnson (Eds.), The handbook of attitudes: 

Volume 1: Basic principles (2nd ed., pp. 197-255). New York, NY: Routledge. 

Albarracín, D., Johnson, B. T., Fishbein, M., & Muellerleile, P. A. (2001). Theories of 

reasoned action and planned behavior as models of condom use: A meta-analysis. 

Psychological Bulletin, 127, 142-161. doi:10.1037/0033-2909.127.1.142 

Albarracín, D., & Mitchell, A. L. (2004). The role of defensive confidence in preference for 

proattitudinal information: How believing that one Is strong can sometimes be a 

defensive weakness. Personality and Social Psychology Bulletin, 30, 1565-1584. 

doi:10.1177/0146167204271180 

Albarracín, D., & Shavitt, S. (2018). Attitudes and attitude change. Annual Review of 

Psychology, 69, 299-327. doi:10.1146/annurev-psych-122216-011911 



 

 

 
This article is protected by copyright. All rights reserved. 
 

18 

Cacioppo, J. T., & Gardner, W. L. (1999). Emotion. Annual Review of Psychology, 50, 191-

214. doi:10.1146/annurev.psych.50.1.191 

Cappella, J. N., Kim, H. S., & Albarracín, D. (2015). Selection and transmission processes 

for information in the emerging media environment: Psychological motives and 

message characteristics. Media Psychology, 18, 396-424. 

doi:10.1080/15213269.2014.941112 

Carmi, N., Arnon, S., & Orion, N. (2015). Transforming environmental knowledge into 

behavior: The mediating role of environmental emotions. The Journal of 

Environmental Education, 46, 183-201. doi:10.1080/00958964.2015.1028517 

Centers for Disease Control and Prevention. (2019). Misconceptions about seasonal flu and 

flu vaccines. Retrieved from https://www.cdc.gov/flu/prevent/misconceptions.htm 

Chapman, G. B., & Coups, E. J. (2006). Emotions and preventive health behavior: Worry, 

regret, and influenza vaccination. Health Psychology, 25, 82-90. doi:10.1037/0278-

6133.25.1.82 

Cheung, G. W., & Rensvold, R. B. (2002). Evaluating goodness-of-fit indexes for testing 

measurement invariance. Structural Equation Modeling, 9, 233-255. 

doi:10.1207/S15328007SEM0902_5 

Clarke, C. E., & McComas, K. (2012). Seeking and processing influenza vaccine 

information: A study of health care workers at a large urban hospital. Health 

Communication, 27, 244-256. doi:10.1080/10410236.2011.578332 

Dennis, J. M. (2019). Technical overview of the AmeriSpeak® Panel NORC’S probability-

based household panel. Retrieved from 

https://amerispeak.norc.org/Documents/Research/AmeriSpeak%20Technical%20Over

view%202019%2002%2018.pdf 

https://www.cdc.gov/flu/prevent/misconceptions.htm
https://amerispeak.norc.org/Documents/Research/AmeriSpeak%20Technical%20Overview%202019%2002%2018.pdf
https://amerispeak.norc.org/Documents/Research/AmeriSpeak%20Technical%20Overview%202019%2002%2018.pdf


 

 

 
This article is protected by copyright. All rights reserved. 
 

19 

Dunwoody, S., & Griffin, R. J. (2014). The role of channel beliefs in risk information 

seeking. In J. Arvai & L. Rivers III (Eds.), Effective risk communication (pp. 220-

233). New York, NY: Routledge. 

Dunwoody, S., & Griffin, R. J. (2015). Risk information seeking and processing model. In H. 

Cho, T. Reimer, & K. A. McComas (Eds.), The SAGE handbook of risk 

communication (pp. 102-116). Thousand Oaks, CA: Sage Publications. 

Eagly, A. H., & Chaiken, S. (1993). The psychology and attitudes. Fort Worth, TX: Harcourt 

Brace & Jovanovich. 

Earl, A., & Albarracín, D. (2007). Nature, decay, and spiraling of the effects of fear-inducing 

arguments and HIV counseling and testing: A meta-analysis of the short- and long-

term outcomes of HIV-prevention interventions. Health Psychology, 26, 496-506. 

doi:10.1037/0278-6133.26.4.496 

Fiore, A. E., Shay, D. K., Broder, K., Iskander, J. K., Uyeki, T. M., Mootrey, G., . . . Cox, N. 

J. (2009). Prevention and control of seasonal influenza with vaccines: 

Recommendations of the Advisory Committee on Immunization Practices (ACIP), 

2009. Morbidity and Mortality Weekly Report: Recommendations and Reports, 58, 1-

52.  

Griffin, R. J., Dunwoody, S., & Neuwirth, K. (1999). Proposed model of the relationship of 

risk information seeking and processing to the development of preventive behaviors. 

Environmental Research, 80, S230-S245. doi:10.1006/enrs.1998.3940 

Griffin, R. J., Dunwoody, S., & Yang, Z. J. (2013). Linking risk messages to information 

seeking and processing. In C. T. Salmon (Ed.), Communication Yearbook 36 (pp. 323-

362). New York, NY: Routledge. 

Griffin, R. J., Neuwirth, K., Dunwoody, S., & Giese, J. (2004). Information sufficiency and 

risk communication. Media Psychology, 6, 23-61. doi:10.1207/s1532785xmep0601_2 



 

 

 
This article is protected by copyright. All rights reserved. 
 

20 

Griffin, R. J., Neuwirth, K., Giese, J., & Dunwoody, S. (2002). Linking the heuristic-

systematic model and depth of processing. Communication Research, 29, 705-732. 

doi:10.1177/009365002237833 

Griffin, R. J., Yang, Z. J., ter Huurne, E., Boerner, F., Ortiz, S., & Dunwoody, S. (2008). 

After the flood: Anger, Attribution, and the seeking of information. Science 

Communication, 29, 285-315. doi:10.1177/1075547007312309 

Hart, W., Albarracín, D., Eagly, A. H., Brechan, I., Lindberg, M. J., & Merrill, L. (2009). 

Feeling validated versus being correct: a meta-analysis of selective exposure to 

information. Psychological Bulletin, 135, 555-588. doi:10.1037/a0015701 

Holbert, R. L., & Grill, C. (2015). Clarifying and expanding the use of confirmatory factor 

analysis in journalism and mass communication research. Journalism & Mass 

Communication Quarterly, 92, 292-319. doi:10.1177/1077699015583718 

Hughes, M. M., Reed, C., Flannery, B., Garg, S., Singleton, J. A., Fry, A. M., & Rolfes, M. 

A. (2019). Projected population benefit of increased effectiveness and coverage of 

influenza vaccination on influenza burden in the United States. Clinical Infectious 

Diseases. doi:10.1093/cid/ciz676 

Huston, J. E., Mekaru, S. R., Kluberg, S., & Brownstein, J. S. (2015). Searching the web for 

influenza vaccines: HealthMap vaccine finder. American Journal of Public Health, 

105(8), e134-e139. doi:10.2105/AJPH.2014.302466 

Johnson, B. T., Maio, G. R., & Smith-McLallen, A. (2005). Communication and attitude 

change: causes, processes, and effects. In D. Albarracín, B. T. Johnson, & M. P. 

Zanna (Eds.), The handbook of attitudes (pp. 617-670). Mahwah, NJ: Erlbaum. 

Johnson, B. T., Wolf, L. J., Maio, G. R., & Smith-McLallen, A. (2019). Communication-

induced persuasion or resistance: Processes and effects of who says what to whom. In 



 

 

 
This article is protected by copyright. All rights reserved. 
 

21 

D. Albarracín & B. T. Johnson (Eds.), The handbook of attitudes, Volume 1: Basic 

principles (pp. 557-601). New York, NY: Routledge. 

Kahlor, L. (2010). PRISM: A Planned Risk Information Seeking Model. Health 

Communication, 25, 345-356. doi:10.1080/10410231003775172 

Kindratt, T., Callender, L., Cobbaert, M., Wondrack, J., Bandiera, F., & Salvo, D. (2019). 

Health information technology use and influenza vaccine uptake among US adults. 

International Journal of Medical Informatics, 129, 37-42. 

doi:10.1016/j.ijmedinf.2019.05.025 

Kline, R. B. (2016). Principles and practice of structural equation modeling (4th ed.). New 

York, NY: Guilford Press. 

Leiserowitz, A. (2006). Climate change risk perception and policy preferences: The role of 

affect, imagery, and values. Climatic Change, 77, 45-72. doi:10.1007/s10584-006-

9059-9 

Lu, H. (2015). Burgers or tofu? Eating between two worlds: Risk information seeking and 

processing during dietary acculturation. Health Communication, 30, 758-771. 

doi:10.1080/10410236.2014.899658 

Luz, P. M., Brown, H. E., & Struchiner, C. J. (2019). Disgust as an emotional driver of 

vaccine attitudes and uptake? A mediation analysis. Epidemiology & Infection, 147, 

e182. doi:10.1017/S0950268819000517 

MacKinnon, D. P. (2008). Introduction to statistical mediation analysis. New York, NY: 

Lawrence Erlbaum Associates. 

Moyer, C., Griffin, R. J., & Pokrywczynski, J. (2019). Take me out to the Facebook. Journal 

of Digital & Social Media Marketing, 6, 357-370.  

Noguchi, K., Albarracín, D., Durantini, M. R., & Glasman, L. R. (2007). Who participates in 

which health promotion programs? A meta-analysis of motivations underlying 



 

 

 
This article is protected by copyright. All rights reserved. 
 

22 

enrollment and retention in HIV-prevention interventions. Psychological Bulletin, 

133, 955-975. doi:10.1037/0033-2909.133.6.955 

Nowak, G. J., Cacciatore, M., & Len-Ríos, M. (2018). Understanding and increasing 

influenza vaccination acceptance: Insights from a 2016 national survey of US adults. 

International Journal of Environmental Research and Public Health, 15, 711. 

doi:10.3390/ijerph15040711 

Nowak, G. J., Sheedy, K., Bursey, K., Smith, T. M., & Basket, M. (2015). Promoting 

influenza vaccination: Insights from a qualitative meta-analysis of 14 years of 

influenza-related communications research by US Centers for Disease Control and 

Prevention (CDC). Vaccine, 33, 2741-2756. doi:10.1016/j.vaccine.2015.04.064 

Onwezen, M. C., Antonides, G., & Bartels, J. (2013). The Norm Activation Model: An 

exploration of the functions of anticipated pride and guilt in pro-environmental 

behaviour. Journal of Economic Psychology, 39, 141-153. 

doi:10.1016/j.joep.2013.07.005 

Pokrywczynski, J., Griffin, R. J., & Calhoun, G. J. (2018). Information seeking among 

women aged 18 to 25 about the risk of sexual aggression. Journalism & Mass 

Communication Quarterly, 96, 239-263. doi:10.1177/1077699018801315 

Schmid, P., Rauber, D., Betsch, C., Lidolt, G., & Denker, M.-L. (2017). Barriers of influenza 

vaccination intention and behavior – A systematic review of influenza vaccine 

hesitancy, 2005–2016. PLoS One, 12(1), e0170550. 

doi:10.1371/journal.pone.0170550 

Shah, C. (2017). Social Information Seeking: Leveraging the Wisdom of the Crowd. 

doi:10.1007/978-3-319-56756-3 



 

 

 
This article is protected by copyright. All rights reserved. 
 

23 

Tannenbaum, M. B., Hepler, J., Zimmerman, R. S., Saul, L., Jacobs, S., Wilson, K., & 

Albarracín, D. (2015). Appealing to fear: A meta-analysis of fear appeal effectiveness 

and theories. Psychological Bulletin, 141, 1178-1204. doi:10.1037/a0039729 

ter Huurne, E., Griffin, R. J., & Gutteling, J. M. (2009). Risk information seeking among US 

and Dutch residents: An application of the model of risk information seeking and 

processing. Science Communication, 31, 215-237. doi:10.1177/1075547009332653 

ter Huurne, E., & Gutteling, J. (2008). Information needs and risk perception as predictors of 

risk information seeking. Journal of Risk Research, 11, 847-862. 

doi:10.1080/13669870701875750 

Trope, Y., Ferguson, M., & Raghunathan, R. (2001). Mood as a resource in processing self-

relevant information. In J. P. Forgas (Ed.), Handbook of affect and social cognition 

(pp. 256-274). Mahwah, NJ: Lawrence Erlbaum. 

U.S. Census Bureau. (2019). Current Population Survey. Retrieved from 

https://www.census.gov/data/tables.html.  Retrieved November 18, 2019 

https://www.census.gov/data/tables.html 

U.S. Department of Health and Human Services. (2019). Immunization and infectious 

diseases. Retrieved from https://www.healthypeople.gov/2020/topics-

objectives/topic/immunization-and-infectious-diseases/objectives 

Viswanath, K., Ramanadhan, S., & Kontos, E. Z. (2007). Mass media. In S. Galea (Ed.), 

Macrosocial Determinants of Population Health (pp. 275-294). New York, NY: 

Springer. 

Wheelock, A., Thomson, A., & Sevdalis, N. (2013). Social and psychological factors 

underlying adult vaccination behavior: Lessons from seasonal influenza vaccination 

in the US and the UK. Expert review of vaccines, 12, 893-901. 

doi:10.1586/14760584.2013.814841 

https://www.census.gov/data/tables.html
https://www.census.gov/data/tables.html
https://www.healthypeople.gov/2020/topics-objectives/topic/immunization-and-infectious-diseases/objectives
https://www.healthypeople.gov/2020/topics-objectives/topic/immunization-and-infectious-diseases/objectives


 

 

 
This article is protected by copyright. All rights reserved. 
 

24 

Xie, T., Grady, C., Cacciatore, M., & Nowak, G. J. (2019). Understanding flu vaccination 

acceptance among U.S. adults: The health belief model and media sources. Paper 

presented at the Proceedings of The International Crisis and Risk Communication 

Conference, Orlando, FL. 

Yang, Z. J. (2012). Too scared or too capable? Why do college students stay away from the 

H1N1 vaccine? Risk Analysis, 32, 1703-1716. doi:10.1111/j.1539-6924.2012.01799.x 

Yang, Z. J., Aloe, A. M., & Feeley, T. H. (2014). Risk information seeking and processing 

model: A meta-analysis. Journal of Communication, 64, 20-41. 

doi:10.1111/jcom.12071 

Yang, Z. J., Chu, H., & Kahlor, L. (2018). Fearful conservatives, angry liberals: Information 

processing related to the 2016 presidential election and climate change. Journalism & 

Mass Communication Quarterly. doi:10.1177/1077699018811089 

Yang, Z. J., & Kahlor, L. (2012). What, me worry? The role of affect in information seeking 

and avoidance. Science Communication, 32, 189-212. 

doi:10.1177/1075547012441873 

Yang, Z. J., McComas, K., Gay, G., Leonard, J. P., Dannenberg, A. J., & Dillon, H. (2010). 

Motivation for health information seeking and processing about clinical trial 

enrollment. Health communication, 25, 423-436. doi:10.1080/10410236.2010.483338 

Yeung, M. P. S., Lam, F. L. Y., & Coker, R. (2016). Factors associated with the uptake of 

seasonal influenza vaccination in adults: A systematic review. Journal of Public 

Health, 38, 746-753. doi:10.1093/pubmed/fdv194 

Yuan, K., & Bentler, P. M. (2000). Three likelihood‐ based methods for mean and 

covariance structure analysis with nonnormal missing data. Sociological 

Methodology, 30, 165-200. doi:10.1111/0081-1750.00078 

 



 

 

 
This article is protected by copyright. All rights reserved. 
 

25 

 

Table I. Respondent Demographics 

 Overall        Unvaccinated  Vaccinated   

Gender    

Female 51.9% 53.0% 51.2% 

Male 48.1% 47.0% 48.8% 

Age    

18-24 8.9% 10.3% 7.9% 

25-44 34.9% 43.1% 29.5% 

45-64 32.0% 33.6% 30.9% 

65 and above 24.1% 12.9% 31.7% 

Race/Ethnicity    

Non-Hispanic White 62.8% 56.3% 67.2% 

Non-Hispanic Black 12.6% 15.4% 10.7% 

Hispanic 14.3% 16.8% 12.7% 

Non-Hispanic Asian/Pacific Islander 5.8% 6.2% 5.5% 

Non-Hispanic Mixed 3.1% 3.2% 3.0% 

Non-Hispanic Others 1.3% 2.0% 0.9% 

Education    

Less than high school 4.1% 4.0% 4.1% 

High school equivalent 15.4% 17.2% 14.2% 

Some college/Associate degree 32.1% 34.9% 30.2% 

Bachelor's degree 28.2% 28.2% 28.1% 

Graduate degree 20.3% 15.7% 23.4% 

Annual Household Income    

Less than $34,999 29.7% 34.3% 26.6% 

$35,000 to $74,999 31.0% 30.8% 31.3% 

$75,000 to $99,999 15.0% 13.5% 16.0% 

$100,000 plus 24.3% 21.3% 26.3% 

 

 

Table II. Descriptive Statistics and Composite Reliabilities of Survey Measures for 

Unvaccinated and Vaccinated Respondents 

Latent Factor Unvaccinated  Vaccinated  

Observed Indicators M SD Reliability M SD Reliability 

Negative Affect toward Influenza   rSB = .69   rSB = .63 

How afraid, if at all, do you feel about the 

flu? (1 = Not afraid at all, 4 = Very afraid) 

2.22 .87  2.39 .88  

How disgusted, if at all, do you feel about the 

flu? (1 = Not disgusted at all, 4 = Very 

disgusted) 

2.13 .99  2.08 1.03  
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Anticipated-Positive Affect toward Influenza 

Vaccine 

  α = .93    

If you get the flu vaccine before or during this 

flu season, how much, if at all, do you think 

you will experience peace of mind? (1 = Not 

much at all, 4 = A great deal) 

2.28 .95     

If you get the flu vaccine before or during this 

flu season, how much, if at all, do you think 

you will experience feeling relief? (1 = Not 

much at all, 4 = A great deal) 

2.24 .92     

If you get the flu vaccine before or during this 

flu season, how much, if at all, do you think 

you will experience feeling hopeful? (1 = Not 

much at all, 4 = A great deal) 

2.23 .93     

EXCLUDED: If you get the flu vaccine 

before or during this flu season, how much, if 

at all, do you think you will experience 

feeling scared? (1 = Not much at all, 4 = A 

great deal) (reverse coded) 

3.02 .93     

Experienced-Positive Affect toward Influenza 

Vaccine 

     α = .87 

Ever since you got the flu vaccine this flu 

season, how much if at all, did you experience 

peace of mind? (1 = Not much at all, 4 = A 

great deal) 

   3.24 .81  

Ever since you got the flu vaccine this flu 

season, how much if at all, did you experience 

feeling relief? (1 = Not much at all, 4 = A 

great deal) 

   3.05 .89  

Ever since you got the flu vaccine this flu 

season, how much if at all, did you experience 

feeling hopeful? (1 = Not much at all, 4 = A 

great deal) 

   2.98 .90  

EXCLUDED: Ever since you got the flu 

vaccine this flu season, how much if at all, did 

you experience feeling scared? (1 = Not much 

at all, 4 = A great deal) (reverse coded) 

   3.57 .70  

Informational Subjective Norms   rSB = .91   rSB = .84 
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Think about the people who are important to 

you. How likely, if at all, are they to look for 

information about the flu vaccine? (1 = Not 

likely at all, 4 = Very likely) 

1.96 .86  2.07 .90  

Think about the people who are important to 

you. How likely, if at all, are they to want you 

to look for information about the flu vaccine? 

(1 = Not likely at all, 4 = Very likely) 

1.87 .87  1.97 .90  

[Observed variables included independent from 

latent factors] 

      

Negative Influenza Risk Perception was 

calculated based on the multiplication of 

perceived susceptibility and perceived 

severity (detailed items listed below). 

Perceived susceptibility was calculated as 

the average of perceived self-susceptibility 

and perceived other susceptibility. 

6.71 2.94  7.22 2.94  

Perceived Self-Susceptibility: Just your 

best guess, how likely, if at all, do you 

think you are to get infected with the flu 

this flu season? (1 = Not likely at all, 4 = 

Very likely or already had the flu) 

2.07 .81  2.03 .74  

Perceived Other-Susceptibility: Just your 

best guess, how likely, if at all, do you 

think people important to you are to get 

infected with the flu this flu season? (1 = 

Not likely at all, 4 = Very likely or already 

had the flu) 

2.29 .82  2.38 .83  

Perceived Severity: Just your best guess, 

how severe (e.g., life threatening, causing 

major illness), if at all, do you think 

complications from the flu can be? (1 = 

Not severe at all, 4 = Very severe) 

3.04 .81  3.27 .89  

Negative Influenza Vaccine Risk Perception: 

Just your best guess, how risky, if at all, do 

you think the flu vaccine is? (1 = Not risky 

at all, 4 = Very risky) 

2.51 .82  1.85 .76  

Current Knowledge: How much do you think 

you know about the flu vaccine? (1 = Not 

much at all, 4 = A great deal) 

2.66 .76  2.89 .72  
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Information Insufficiency: How much more, 

if at all, do you think you need to know 

about the flu vaccine? (1 = No more than 

what I currently know, 4 = A lot more) 

1.78 .96  1.76 .95  

Perceived Information-Gathering Capacity:  

How difficult or easy is it for you to find 

information about the flu vaccine? (1 = 

Very difficult, 4 = Very easy) 

3.62 .58  3.54 .65  

Information Seeking Intention: How likely, if 

at all, are you to look for information 

about the flu vaccine in the next month? (1 

= Not likely at all, 4 = Very likely) 

1.69 .79  1.72 .87  

Note: Observed indicators were excluded if their latent factor loadings < .45 and when composite 

reliabilities were calculated. 
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Fig. 1. Hypothesized relations in the Risk Information Seeking and Processing Model. 

 

 

Fig. 2. Final structural model for unvaccinated respondents. 

Note: Unstandardized and standardized (in parentheses) coefficients are reported. Covariances between 

exogenous variables are not shown. Solid lines are hypothesized relations and dotted lines are relations added 

after model modification. Bolded lines represent hypothesized relations that are supported.  Significance key: ns 

= non-significant, ∗p < .05, ∗∗p < .01, ∗∗∗p < .001. 
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Fig. 3. Final structural model for vaccinated respondents. 

Note: Unstandardized and standardized (in parentheses) coefficients are reported. Covariances between 

exogenous variables are not shown. Solid lines are hypothesized relations and dotted lines are relations added 

after model modification. Bolded lines represent hypothesized relations that are supported.  Significance key: ns 

= non-significant, ∗p < .05, ∗∗p < .01, ∗∗∗p < .001. 


