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The purpose of this study was to examine how social recommendation cues 

influenced cognitive processing of informed consent information for medical research. 

Contrary to the normative view that social cues promote peripheral processing, results 

from this study demonstrated that social recommendation cues can significantly 

increase cognitive effort expended in processing information.  What is more, the effect 

of social recommendation cues was one mediated by increased motivation rather than a 

change in perceived ability. This main effect, of social recommendation cues on 

motivation to process information and cognitive effort, was independent of both need for 

cognition (NFC) and the passage highlights, which were predicted to enhance 

readability of the form. 

Primary study hypotheses were tested using a 2-way factorial analysis of 

variance (ANOVA). The independent variables were study conditions (standard consent 

form with no cues, consent form with social recommendation cues, and consent form 

with highlights only) and need for cognition (low and high) and the dependent variable 

was cognitive effort expended in processing consent information. The analysis revealed 
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a significant main effect for study conditions, F(2, 107) = 3.23, p = 0.04.  A significant 

main effect for NFC was also revealed, F(1, 107) = 4.02, p = 0.05, and there was no 

interaction between study conditions and NFC, F(2, 107) = 0.22, p = 0.81. Tukey‘s HSD 

post-hoc comparison of the three groups indicated that those in the social 

recommendation cue condition (M = 4.53, SD = 3.52) expended greater cognitive effort 

than the highlights-only conditions (M = 2.35, SD = 4.13), p =. 05. Additionally, those 

with high NFC (M = 4.33, SD = 3.38) reported greater effort expended in processing 

consent information than those with low NFC (M = 2.96, SD = 4.52). 
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CHAPTER 1 
INTRODUCTION 

In as early as 1900, Prussia began the practice of securing informed consent 

from any persons participating in medical research (Vollman & Winau, 1996).   This 

practice was initiated after a physician injected an experimental syphilis vaccine into his 

patients who were being treated for unrelated conditions. The vaccine failed and 

infected his unwitting patients, altering the quality of their lives forever. Subsequently, 

informed consent has been one of the central tenants of all modern discussions about 

ethical research practices. Regulatory highlights concerning the protection of human 

subjects in medical research include the Nuremberg Code in 1947, which served as a 

standard for building criminal cases against physicians who participated in the Nazi 

human experiments, and the Belmont Report in 1974, which was developed in reaction 

to the Tuskegee Syphilis Studies and also led to the establishment of Institutional 

Review Boards in the United States (Nelson-Marten & Rich, 1999).Each of these ethical 

milestones came about as reactions to failure in previous systems to elicit voluntary and 

informed consents from human participants, and the issue of promoting informed 

consents for participants also remains a challenge today (Beskow, Friedman, Hardy, 

Lin, & Weinfurt, 2010; Degner & Sloan, 1992; Flory & Emanuel, 2004; Paasche-Orlow, 

Taylor & Brancati, 2003).  

Research Involving Human Participants 

According to the Belmont Report, which continues to guide the policies of the 

National Institutes of Health (NIH) Office of Human Subject and Research (OHSR), 

research involving human participants is bound to three ethical principles: (1) respect for 

persons, (2) beneficence, and (3) justice (National Commision,1979). The first principle, 
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respect for persons, requires researchers to recognize each individual as autonomous 

agents, whose participation is solely determined by their voluntary and correctly 

informed decision to do so. The second principle, beneficence, holds researchers to, 

first, do no harm and to work towards maximizing potential benefits while minimizing 

potential harm when outcomes are less clear.  Finally, the third principle, justice, 

requires researchers to carefully weigh and disclose groups of people who are predicted 

to bear the benefits and burdens of their research, primarily because medical studies 

typically benefit future patients and not participants. Benefits for researchers could also 

potentially lead to conflicts of interests. These three tenants of medical research 

encompass the concept of informed consent. 

The Informed Consent Process 

Informed consent in medical research is "the person's voluntary agreement, 

based upon adequate knowledge and understanding, to participate in human subjects 

research or undergo a medical procedure" (National Institutes of Health, 2011).  

Essential components of the informed consent process include: (1) information, (2) 

comprehension, and (3) voluntariness according to NIH.   

Information 

Current national guidelines enforced by the NIH OHSR require the following 

minimum components in an informed consent form (National Commission, 1979; 

Gottesman & Sandler, 2004): 

 Description of the research procedure 
 

 The purpose of the procedure 
 

 Associated risks and benefits 
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 Alternative solutions 
 
Consent procedures must also provide opportunity for participants to ask 

questions and gain more knowledge related to proposed studies. The specific 

information that is to be communicated is outlined in the informed consent form which is 

regulated at local levels by Institutional Review Boards (IRB). The IRB is an 

administrative body charged with protecting the rights and welfare of research subjects 

through a formalized process of reviewing, approving, and monitoring any biomedical 

and behavioral research involving human subjects (National Institutes of Health, 2011).   

Comprehension 

 Researchers also must adapt the information they hope to convey into a 

format that is appropriate for people's capacity to understand.  Moreover, researchers 

are obligated to confirm their participants' comprehension of consent information. 

However, guidelines note that an evaluation of participants' understanding is 

appropriate but not mandatory.  

Voluntariness 

Voluntariness refers to the fact that people have the right to equally refuse or join 

research studies without consequence. They may also leave the studies at any time 

without consequence (National Commission, 1979).  

Challenges in Promoting Informed Consent 

According to mainstream discussions of the informed consent process, full 

disclosure of medical information through traditional consent forms remain a challenge 

because of the complex medical concepts being communicated coupled with low 

literacy rates among American adults (Paasche-Orlow et al., 2003).  In 2007, the 

average reading literacy among American adults was at the eighth grade level (Ridpath, 
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Greene, & Wiese).  Notably, 75% of adults with long-term illnesses fell below this 

national average (Kirsch, Jungeblut, Jenkins, & Kolstat, 2003). So, medical researchers 

are assigned the difficult task of communicating complex information to populations with 

significant barriers to comprehension. 

In a review of the informed consent templates of 114 medical IRBs, researchers 

found that most templates were written at an average of the 11th grade level.  This 

average was approximately three grades above the IRB's average self-recommended 

standard of 8th grade (Paasche-Orlow et al., 2003). This disparity between reading 

levels of consent forms and literacy levels of potential study participants has fueled a 

growing body of research suggesting that participants frequently do not comprehend 

consent information.  For example, one study reported that 70% of participants in an 

oncological clinical trial did not know that the experimental treatment had not been 

proven to be effective (Joffe, Cook, Cleary, Clark, & Weeks, 2001). Even in a clinical 

trial that largely enrolled participants with college educations, only 12% of participants 

could name the three trial drugs and only 17% could recall three or more out of 23 

possible risks (Fortun, West, Chalkley, Shonde & Hawkey, 2008).   

In addition to issues of participant literacy hampering consent practices, the 

sheer volume of consent information may be limiting participants from making informed 

consents. A study published in 2011 found that the length of US and international 

consent forms for NIH-sponsored HIV trials were an average of 22 pages, which 

exceeded recommendations for how much information could be reasonably processed 

(Kass, Chaisson, Taylor & Lohse, 2011).  The authors suggested highlighting key 

information to enhance the reading process may help, but they also noted that the 
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process of selecting key passages would present an ethical dilemma because all 

information presented in consent forms are already distilled down to the most important. 

Additionally, a study evaluating how different stakeholders value information on a 

consent form found that the IRB officials identified most of the form as important (72 % 

of the sentences). But in a telling contrast, participants thought that less than half of the 

form was vital (40% of the sentences) (Beskow et al., 2010). Importantly, informed 

consent forms have also been described by patients as symbolic rituals for protecting 

medical doctors and institutions rather than vehicles for ensuring patient autonomy (Felt 

et al., 2009, p. 99).  Therefore, not only are medical consent forms lengthy and difficult 

to understand, but a discrepancy exists between what different stakeholders perceive to 

be the true objective of the form and the way they distinguish between meaningful and 

necessary information. Finally, beyond the issue of information and comprehension, 

attitudes of both medical researchers and participants toward medical decision making 

and informed consent processes also contribute to the issue of securing informed 

consent.   

In a study published in 2009, Felt et al. interviewed stakeholders of a 

biorepository study that collected human tissue for research in an effort to take into 

account broader factors that influenced patient decisions.  Stakeholders for this study 

included medical researchers and patients. Felt and colleagues found that medical 

researchers viewed informed consent primarily as a process to secure legal research 

rather than an issue of assuring the patients' freedom of choice.  Comparatively, 

researchers who also entertained ethically ideal concepts of patient autonomy appeared 

to justify perfunctory consents by believing that patients were not desiring to receive in-
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depth information: "Often...it [the information] challenges patients very much 

intellectually. Why should they be interested in something that doesn't really interest 

them...10, 15 pages, no patient wants to read that, definitely not [sic]" (Felt et al., 2009, 

p. 94).   

When Felt and colleagues interviewed patients following consent procedures, 

they found that many patients had low interest in learning from the consent process 

because they were more interested in broader notions of contributing to medical 

progress than specific medical studies.   Some patients also avoided asking extra 

questions about the study because they were concerned about putting further demands 

on their medical provider or that refusing a study could cause conflict and complicate 

their medical care.  Another study examining patient preferences for autonomy found 

that, although they wanted to be informed, patients preferred medical decisions to be 

made primarily by their medical providers, especially as the severity of the illness 

increased (Ende, Kazis, Ash, & Moskowitz, 1983). Such findings demonstrate how 

securing informed consents go beyond the scope of providing accurate and 

comprehensible information but also delve into realms of social obligation and influence.  

Perspectives from Persuasion Research 

Few studies have examined informed consent processes through the lens of 

persuasion theories. Medical literature generally examines informed consent as a 

freestanding process and most studies evaluate informed consent in terms 

comprehension and acquisition of pertinent study information (Felt, et al., 2009; Flory et 

al., 2004; Sugarman et al., 1998). However, this view fails to account for the larger 

narrative of social obligation, and other more symbolic features of social influence that 

also feed into communication processes (Perloff, 2010).  



 

19 

On the other hand, persuasion theories, such as the elaboration likelihood model 

(ELM), examine attitudinal outcomes from a broader perspective and take into account 

factors such as peoples' motivations, abilities, and the extent of cognitive effort people 

engage in issue-relevant thinking.  Indeed, cognitive effort has been shown to be a 

reliable measure for evaluating how peoples‘ attitudes change in response to messages 

and to different features related to those messages (Chaiken & Maheswaran, 1994; 

Eastin, 2001; Petty & Cacioppo,1981). For example, a significant body of research has 

demonstrated that people who expend high levels of cognitive effort in processing 

persuasive messages are more likely to base their attitudes on the merits of an 

argument, form more stable attitudes, and are less influenced by counterarguments 

compared to those who expend low levels of cognitive effort. On the other hand, people 

who expend low levels of cognitive effort have been shown to base their attitudes on 

less issue-relevant factors, such as the credibility of message sources or the length of 

arguments as opposed to its merits (Cacioppo, Petty, Feinstein, & Jarvis, 1996). Seeing 

as how attitudes associated with high levels of cognitive processing reflect the goals for 

informed consent processes for medical research, this study proposes to use cognitive 

effort as a proxy for comprehension and will use ELM to help inform how presentation of 

consent information influences the extent to which the information is processed. 

 Furthermore, the Internet has become a valuable medium for 

communicating medical and health information (Fox & Jones, 2009).  Advancements in 

technology have paved ways for large numbers of people to create and share content 

online, and as content has become more abundant, people have turned to one another 

to help filter through meaningful information (Bernhardt & Felter, 2004; Frost & 
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Massagli, 2008; Kernisan et al., 2010; Sundar & Nass, 2001). For example, consumer 

recommendations systems help people determine what they consume online– from 

information to products and services. Although there is no standard model, consumer 

recommendations systems generally take in user feedback to generate various symbols 

intended to communicate an object's level of popularity (Lohmann, Ziegler, & Tetzlaff, 

2009). Amazon's customer reviews, for example, allow consumers to rate and review 

products and sellers. Other recommendation systems bring to light popular information, 

such as Kindle's popular highlights application, which underlines phrases in digital 

books that have been highlighted most frequently by other Kindle users and displays the 

number of users that have highlighted each phrase. Hosts of other recommendation 

systems are helping people share and sort through the ample content found online, and 

consumer research has demonstrated that user recommendations and ratings 

significantly influence behavioral intentions and attitudes (Park, Lee, & Han, 2007; 

Lohmann, Ziegler, & Tetzlaff, 2009).  

Significantly, ELM, which has been instrumental in isolating and identifying 

features of messages that promote or diminish cognitive processing, has generally 

identified social cues, such as those used in recommendation systems, as features that 

diminish cognitive processing (Petty & Cacioppo,1981; Petty & Wegener, 1999; Perloff, 

2010; Baran & Davis, 2009).). However, as social interactions have become more 

commonplace online and more applications have come to support and promote these 

interactions, a new theme has begun to emerge from research examining how people 

impact one another online: the opinions and recommendations of other people offer 

more than simple strategies for sorting information, they also elicit responses that are 
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more closely tied to age-old forces of social influence (Fox & Jones, 2009Hu & Sundar, 

2010; Walther, DeAndrea, Kim, & Anthony, 2010; Wang, Walther,  Pingree, & Hawkins, 

2008). Consequently, the impact of these social cues may have greater influence on 

cognitive effort than what is currently accepted in the literature. Therefore, the purpose 

of this study is not only to examine how presentation formats of informed consent 

information influence cognitive processing, but more specifically, to examine how social 

recommendation cues influence cognitive processing of informed consent information 

for medical research. 
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CHAPTER 2 
RELEVANT LITERATURE 

Social Recommendation Cues 

Social recommendation cues are symbols, such as dots, stars, and numbers that 

signal how favorably peers recommend products, services, or information online 

(Lohmann, Ziegler, & Tetzlaff, 2009; Tanis & Postmes, 2003). Social cues are more 

generally symbols that hint at social interactions and are often used in psychological 

research to identify how subtle forces of social influence impact attitudes and behaviors 

(Petty & Cacioppo,1981; Petty & Wegener, 1999; Perloff, 2010; Tanis & Postmes, 

2003). For example, in an experiment examining how peer recommendations influenced 

participant attitudes toward online products, researchers used dots as social cues to 

communicate how favorably peers recommended products: a high number of dots 

indicated high favorability and a low number of dots indicated low favorability. 

Participants were also given product images and specifications to help form their 

judgments; however, researchers found that participant judgments toward products 

were most significantly influenced by favorability of peer recommendations. While other 

factors, such a social trust and product categories, were also important mediators of this 

interaction, this study demonstrated how social cues can be influential even when 

others are not physically present, but only implied or imagined (De Vries & Pruyn, 2007; 

Latané,1981).  Social cues are thought to exert their influence through a basic principle 

of social psychology in which people look to others to resolve uncertainty in their 

judgments (Festinger, 1954).  People continuously adapt to these cues, including online 

typographic elements, because adapting to social cues helps people better interpret and 

interact with their social environments (Dennett, 1987; Latané,1981).  
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Examples of social recommendation cues include Amazon‘s customer reviews, 

which allow consumers to use stars to rate products and sellers, and Kindle‘s popular 

highlights application, which underlines phrases that have been highlighted most 

frequently by other Kindle users, along with the number of people who highlighted each 

phrase (Figure 2-1).  Diigo, a social bookmarking application, also uses social cues to 

allow users to markup and share any part of a webpage, on any website. Diigo users 

can highlight passages on a webpage, add sticky notes, and exchange comments 

through a special link forwarded to another user. These social applications help people 

form judgments based on the opinions of others. Because all information in consent 

forms is there for a reason, peer recommendation cues for consent information will be 

similar to that used in both Kindle and Diigo‘s highlighting applications. This ensures 

that the basic content remains intact, while also allowing for the incorporation of the 

peer recommendations. Therefore, for this present research, a social recommendation 

cue is defined as a set of symbols, such as highlights and number of peer 

recommendations, that are integrated into the basic format of the informed consent 

document. 

According to findings in consumer research, user recommendations significantly 

influence behavioral intentions and attitudes. This was best highlighted in an 

experimental study investigating the influence of online reviews on customer purchase 

intentions by Park, Lee, and Han (2007).  Their research demonstrated that the quality 

and number of reviews have a direct relationship with consumer purchase intentions. 

Participants in the group exposed to a low number of poor-quality reviews demonstrated 

the least intentions to purchase. In contrast, the group with a high number of high-
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quality reviews demonstrated the highest intentions to purchase (review quality was 

pretested in focus groups). Most importantly, the number of reviews, regardless of their 

quality, most significantly predicted purchase intentions and perceived trustworthiness 

of the reviews.  Similar studies by both Chevalier and Mayzlin (2006), looking at 

consumer ratings and book sales, and Zhang and Dellarocas (2006), looking at the 

movie industry, have obtained similar results. The literature suggests that consumers 

prefer user-generated reviews to seller reviews because they are seen as more 

consumer-centered reviews (Dellarocas, 2003; Bickart & Schindler, 2001).  Additionally, 

Pew Internet's 2009 report on the social life of health information reported that 24% of 

adults who looked online for health information consulted rankings or reviews for 

doctors or other providers, and that 24% consulted rankings or reviews of hospitals or 

other medical facilities (Fox & Jones).Therefore, indirect evidence that social 

recommendation systems and associated social cues influence attitudes is found in 

many disciplines, but less is known about how it influences the cognitive effort 

expended in processing issue-relevant information. 

Cognitive Effort 

People are said to have limited cognitive resources, which prevents them from 

attending to all information in their physical and social environment (Cacioppo et al., 

1996). Nevertheless, people are continuously allocating their limited cognitive resources 

to assimilate incoming social information into existing knowledge structures, to form 

attitudes, and to impart meaning to their worlds (Osgood, Suci, & Tannenbaum, 1957). 

This process of assimilating information involves evaluative reactions (like/dislike, 

helpful/ harmful, etc.) that people generate in response to the experience. It is this 

continual reflection that alters an individual‘s thoughts and ideas in relation to stimuli 
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and events. Therefore, researchers view ―the collective body of these issue-relevant 

thoughts as being the proximal mediator of attitude change‖ (Cacioppo, Petty, & 

Stoltenberg, 1985, p. 227).  

In communication and persuasion research, cognitive effort, which is also called 

elaboration, is defined as the ―extent to which an individual has carefully scrutinized and 

thought about the merits of information relevant to the attitude object‖ (Wegener et al., 

1995). As mentioned, attitudes resulting from high levels of cognitive effort have been 

characterized as informed, stable, resistant to counterargument, and more predictive of 

behavioral change/intentions compared to judgments resulting from low levels of 

cognitive effort (Perloff, 2010; Wegener et al., 1995). According to Cacioppo, Petty, and 

Stoltenberg (1985), high cognitive effort is an indicator of attitude stability because 

resulting attitudes are based on thoughts and associations that are central to the 

attitude object. Moreover, attitudes resulting from evaluations that involved high 

cognitive effort are expected to be predictive of behavior because people are more likely 

to be confident in their judgments and willing to act on their formed attitudes (Cacioppo, 

Petty, & Stoltenberg, 1985).  High cognitive effort has also been associated with greater 

recall of information (Cacioppo, Petty, & Morris, 1993) and comprehension (Piolat, 

Olive, & Kellog, 2004). Importantly, these attitudinal outcomes precipitated by high 

cognitive effort reflect fundamental goals of the informed consent process for medical 

research. For this reason, a study of cognitive effort in the setting of informed consent 

will provide key insights into participants‘ attitudes and behaviors in response to the 

informed consent process. 
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Influence of Social Cues on Cognitive Effort 

Social cues and the social forces of influence that they embody are not 

customarily viewed as stand-alone agents for increasing cognitive effort in persuasion 

research (Petty & Cacioppo,1981; Petty & Wegener, 1999; Perloff, 2010; Baran & 

Davis, 2009). Instead, social cues are associated with low cognitive effort and often 

reflect what people attend to when motivation and ability to process issue-relevant 

information is low . For example, a large body of research has demonstrated that when 

people evaluate persuasive communication that is of low personal relevance, their 

motivation to process information is low, so people will generally support 

recommendations offered by expert sources, regardless of argument quality (Chaiken& 

Maheswaran, 1994; Eastin, 2001; Petty & Cacioppo,1981). Such cognitive strategies, 

allow people to save their limited cognitive efforts for when topics are more personally 

relevant, in which case people will critically evaluate issue-relevant information by 

expending their reserve of cognitive effort and will base their judgments on argument 

quality, regardless of source expertise. These findings demonstrated why social cues 

have become associated with low cognitive effort.  

However, a notable feature of these studies is that the social cue, often 

represented by source expertise, is only considered a proxy for low cognitive effort, 

while argument quality is considered a marker of high cognitive effort. Such an 

approach – juxtaposing social cues against argument quality – has become ubiquitous 

that it is possible that social cues have become associated with low cognitive effort by 

virtue of how they have been operationalized and not necessarily because of the nature 

of social influence. What is more, no studies have examined the application of social 

cues as an independent factor meant to increase cognitive processing. Therefore, little 
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is known about whether or not social recommendation cues could facilitate high 

cognitive effort. This is especially true in research areas focused on determining how 

various features of the communication environment influence the nature and amount of 

issue-relevant thinking. 

Normative and Informational Social Influence 

The dominant view of social influence has been one of conformity and yielding to 

the judgments of others, but researchers seeking to distinguish between different forms 

of social influence have helped to cast a more positive light upon the impact of social 

influence.  The prevailing view of social influence is best demonstrated through the 

Asch conformity experiments. In these experiments conducted by Solomon Asch (1951, 

1955), participants were asked to take part in a simple vision test by selecting a line that 

matched up with the length of another (participants could select the matching line out of 

a group of three lines). Each participant was asked to undergo these trials 18 times and 

to select a matching line each time.  The task was easy and when participants 

performed the task alone, they gave the correct responses the vast majority of the time 

(mistakes were made in only 1% of all trials). However, these experiments were about 

conformity, so the power of social influence came to light when participants were 

surrounded by peers – peers who were in fact confederates and had been instructed to 

give the same but incorrect response in 12 of the 18 trials. The purpose of this 

manipulation was to see the extent to which participants yielded to the majority of peers. 

Asch discovered that 75% of the participants agreed with their peers and selected the 

incorrect answer during at least one trial resulting in a 36.8% incorrect response rate 

overall. The ―negative‖ influence of peers has been recapitulated in other fields of 

research as well (Cruz, Boster, & Zuckerman, 1999; Henningson, Henningson, & Morrill, 
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2003; Gigone & Hastie, 1993; Isenberg, 1986; Wittenbaum, Hubbel, & Zuckerman, 

1999; Janis, 1972).  

However, in a direct response to Asch‘s findings, Deutsch and Gerard (1954) 

argued that two types of influence, normative and informational, were operating in 

Asch‘s conformity experiments. They defined normative social influence ―as an 

influence to conform with the positive expectations of others‖ (p. 629), while 

informational social influence was defined as ―an influence to accept information 

obtained from another as evidence about reality‖ (p. 629). They argued that both forms 

of influence are often found together but that it was possible that people conformed to 

the opinions of others because they accepted it as evidence about reality, regardless of 

whether they had a sense of social obligations to do so. Essentially, they based their 

argument on a basic tenet of social psychology: people look to others to resolve 

uncertainty in their judgments (Festinger, 1954). 

To test their proposition that there were two forms of influence, Deutsch and 

Gerard (1954) repeated Asch‘s (1951) experiment with a few modifications. To help 

distinguish between normative and information influence, they included manipulations 

for uncertainty and certainty concerning line judgments.  Specifically, participants in the 

certainty condition were given paper to record their judgments before they were asked 

to make their judgments public, while participants in the uncertainty condition were not 

given paper to record their judgments.  Significantly, those who had committed to 

judgments on paper made fewer mistakes than those who did not make commitments 

on paper. These results supported Deutsch and Gerard‘s (1954) hypothesis that 

informational social influence, and not just conformity and social pressure, was 
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operative in Asch‘s study. That is, the more uncertain participants were about their 

judgments, the more influenced they were by informational social influence.  

Deutsch and Gerard (1954) also demonstrated that normative social influence 

was at play when they found that those in a face-to-face condition (Asch‘s experiments 

were face-to-face) made significantly more mistakes than those in an anonymous 

condition (participants were separated by partitions so that their only form of interaction 

with other participants (i.e. confederates) was through lights on panels that indicated 

their line judgments). Nonetheless the influence of social peers was significant, 

regardless of anonymity, given the high error rates in both groups.  Although certainty 

surrounding private judgments (writing the answer down in advance) predicted that the 

subjects would not yield as frequently to social influence, the ability to write down the 

answer in advance did not completely eliminate the effect of the real and perceive peer 

influence. Therefore, Deutsch and Gerard (1954) revealed that informational social 

influence is a powerful force that helps people ascertain what is real in their social 

environments and that normative influence, or the desire to conform to the expectations 

of others, was not the only force that lead to conformity observed in Asch‘s experiments. 

Reflecting on informational social influence, Deutsch and Gerard (1954) 

concluded that ―it is to be expected that if the perceptions by two or more people of the 

same objective situation are discrepant, each will tend to re-examine his own view and 

that of the others to see if they can be reconciled‖ (p.635).  Recalling how these self-

evaluations are at the heart of what generate cognitive effort it is probable that social 

recommendation cues can motivate high cognitive effort through informational social 

influence.  
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Theoretical Framework 

The elaboration likelihood model (ELM) has been instrumental in revealing how 

different features of messages influence cognitive processing (Petty & Cacioppo,1981; 

Petty & Wegener, 1999; Perloff, 2010; Baran & Davis, 2009). This is because ELM is 

based on the belief that people want to form ―correct‖ attitudes of their worlds in order to 

optimize their lives but that they have limited cognitive resources to attend to all 

information in their social environment. Therefore, ELM proposes that people use 

different cognitive selection strategies to cope with their limited cognitive resources. As 

a result, research based on ELM is aimed at examining the differences between what 

people perceive to be rational and that which is objectively rational (Cacioppo, Petty, & 

Stoltenberg, 1985). 

The elaboration likelihood model (ELM) is a typological, explanatory, and 

predictive theory of persuasion.  It is a dual-processing model which holds that people 

employ two information-processing strategies depending on how much motivation and 

ability they have to process information. The two routes are called the central and 

peripheral routes to persuasion. Central processing refers to the route employed by 

those who critically examine and evaluate the merits of issue-relevant information to 

influence their attitude (e.g. merits of an argument).   Conversely, peripheral processing 

is employed by those who do not attend to the issue-relevant communication, but rather 

non-issue-relevant features of the communication (e.g. length of argument, source 

expertise, and attractiveness of the speaker) (Axsom & Chaiken, 1979; Chaiken, 1979; 

Kalick, 1988). Key tenants of ELM are displayed in Figure 2-2. 
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Persuasion Route Implications  

The routes people employ to form attitudes are also significant because the 

routes are predicative of attitude stability: those who employed the central route tend to 

maintain more consistent attitudes and are less influenced by counterargument; 

whereas, those who employed the peripheral route tend to have less consistent 

attitudes and are more susceptible to counterargument (Cacioppo, Petty, Feinstein & 

Jarvis, 1996; Petty et al., 1993). The impact of processing routes on attitudes and 

behaviors also has been demonstrated in medical literature (Steginga & Occhipinti, 

2004; Trumbo, 1999).  In one study, community members in a suspected cancer cluster 

were surveyed about their perceived risk for cancer, their understanding of the situation, 

and how they were seeking more information (Trumbo, 1999). Those who employed the 

central process had perceptions of higher risks compared with those who used the 

peripheral process. In other words, the processing routes that people use also influence 

the level of perceived risk and information sought, in the face of high risk.  Therefore, 

the most noteworthy link between the elaboration likelihood model and the issue of 

securing informed consent is the match between predicted and desired outcomes: 

central route processing conceptually leads to informed consents, and peripheral route 

processing leads to uninformed consents.  

Motivation and Ability 

Motivation and ability are key antecedents in ELM that influence processing 

routes that people employ. Motivation refers to intrinsic characteristics of people and 

their drive to achieve a prescribed goal (Ryan & Deci, 2000). Ability refers to actual 

mental faculties to process information and environmental factors that influence 

people's capacity to attend to issue-relevant information. Generally, the more amenable 
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the communication environment and messages are to promoting motivation and ability, 

the more likely people are to take the central processing route, and vice versa 

(Cacioppo et al., 1996; Petty et al., 1993). For example, an experimental study by Petty 

and colleagues (1981) demonstrates how motivational factors influence attitudes and 

decisions.  In their study, college students were asked to assess a series of arguments 

that proposed a mandatory and comprehensive exam for those graduating from their 

program. The purpose of this task was to investigate the interacting effects of argument 

quality, source expertise, and personal relevance on decision-making. The personal 

relevance of the issue was manipulated by proposing to implement the exam either 

within the students' academic career or for their distant successors. Additionally, the 

source's level of expertise was manipulated in the following manner: proponents of the 

policy were either a class of high school students or an academic commission. Results 

of their study showed that when the policy was proposed at a later time (low personal 

relevance), students expressed more approval for the policy if the message was 

presented by an expert. But in contrast, they opposed the policy if the message came 

from high school students, regardless of the quality of the arguments.  However, when 

the proposed policy was to be implemented during their tenure (high personal 

relevance), students based their decisions on the quality of the arguments, regardless 

of the source expertise. This study highlights how personal relevance affects motivation 

to process information and subsequently formed attitudes. 

Factors That Influence Motivation 

The first antecedent in ELM that influences the persuasion route is motivation 

(see Figure 1).  Factors that influence people's motivation to process persuasive 

communication include: personal relevance, object importance, and need for cognition 
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(NFC). Personal relevance is "the extent to which people believe that a topic or attitude 

object holds significant consequences for some aspect of their lives" (Cohen, Stotland & 

Wolf, 1955; Wegener et al., 1995). Object or topic importance, on the other hand, is 

positively associated with personal relevance but refers to the amount of personal 

importance one ascribes to an attitude object rather than the attitude itself (Wegener et 

al., 1995). Need for cognition (NFC) is a person's dispositional tendency "to engage in 

and enjoy effortful analytic activity" (measurable using an 18-item need for cognition 

Scale) (Cacioppo, Petty & Morris, 1983; Cacioppo et al., 1996). People with low NFC 

tend to rely on peripheral features of persuasive communications, and those with high 

NFC tend to rely on central features and so are less swayed by the peripheral features 

(Cacioppo et al., 1983; 1996). 

Personal relevance 

Personal relevance of messages is especially important for enhancing motivation 

to process information. Personal relevance is generally based on the consequences or 

effects an issue could have on an individual.  Message sources and the way messages 

are framed can also influence how personally relevant a topic is perceived to be 

(Liberman, & Chaiken, 1996). For example, user generated information online has been 

reported to increase personal relevance because user information is thought to be 

audience-centered and trustworthy (Bernhardt & Felter, 2004; Frost & Massagli, 2008; 

Kernisan et al., 2010).  

Additionally, homophily is another construct related to personal relevance. 

Homophily is the tendency for people to unconsciously and consciously show favor 

toward people that they perceive to be similar to themselves. It has been shown to 

influence how people respond to online health information, including health tips 
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(McCrosky, Richmond & Daly, 1975; Suzuki & Calzo, 2004; Wang et al., 2008; Walther, 

DeAndrea, Kim & Anthony, 2010). For example, an experimental study conducted by 

Wang et al. (2008) revealed that tips for coping with chemotherapy posted by a 

layperson in a discussion board had more effect on health intentions compared with the 

same information posted as a tip on a professional website. Originally, source credibility 

was hypothesized to be the driving influential force for institutional health websites and 

homophily for health-related discussion boards. However, homophily was the most 

significant driving force for both credibility and likelihood to act on advice for both forums 

(the website and discussion group). The authors also concluded that chemotherapy tips 

posted by lay users affect attitudes more strongly than those posted by experts.   

Further support for the influence of homophily online was provided by a 

psychosocial experiment exploring the effects of user comments and expert information 

presented simultaneously on a webpage. In a direct comparison of the perception of 

official and lay messages, Walther and colleagues (2010) explored the interaction 

between user comments on YouTube and anti-marijuana public service announcements 

(PSA). Overall, the authors discovered that valence of user comments (negative or 

positive) had a stronger effect on attitudes toward the PSA than the actual PSA videos 

themselves. Most strikingly, the level of homophily expressed in response to user 

comments was the only significant factor that predicted attitudes toward the health risks 

of marijuana. Therefore, findings in health communication literature also support the 

idea that homophily is important in establishing personal relevance for messages 

encountered online.  
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Need for cognition 

Need for cognition (NFC) is used in persuasion research to identify people's 

natural tendency to enjoy and engage in thinking (Cacioppo & Petty, 1982; Cohen et al., 

1955).  NFC examines people‘s motivations to think as opposed to their ability to think 

(intelligence) and is especially useful for examining how different people respond to 

persuasive communication.  A significant body of research has characterized those with 

high need for cognition (NFC) as people who better attend to communication, recall 

more topic-relevant points, and as a result, are less susceptible to peripheral cues that 

are known to unduly influence behavior (Petty et al., 1996). Examples of peripheral cues 

include one's reliance on other people and their perceived credibility (such as celebrities 

and experts) instead of the validity of an argument for forming attitudes.  

On the other hand, those with low NFC are characterized as "cognitive misers" 

and they are more likely to rely on peripheral cues to form decisions rather than 

processing topic-relevant information (Cacioppo et al., 1996, p. 197). This low tendency 

for informational processing has prompted researchers to explore mechanisms of 

improving motivation.  A variety of methods have been shown to motivate those with low 

NFC to better evaluate topic-relevant information.  Two commonly used strategies 

include increasing personal relevance of a given topic by directly altering potential 

consequences (Axsom, et al., 1987; Petty, et al., 1981) and framing the message 

according to one's motivational framework (Evans & Petty, 2003).  For example, in an 

experimental study examining how messages framed to accommodate NFC would 

influence medical decision-making, messages about two cancer treatments were 

framed in terms of its rates of survival or rates of death. The authors predicted that low 

NFC participants would opt for the treatment option with the lowest death rate during 
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treatment, even though death rates were higher at the end of the year compared to the 

other treatment option. Their hypothesis was supported and the effect of framing was 

only noted in participants with low NFC. In contrast, high NFC participants were 

unaffected by framing, showing that they were less susceptible to attempts to alter their 

frame of reference (Smith & Levin, 1996).  Similar findings were also reported by 

Williams-Piehota , Pizarro and Schneider (2003). In their study, mammography 

screening messages that were matched to individual NFC motivated more 

mammographies six month later than those that were not intentionally matched.  

Therefore, changes in message features appear to especially influence those with low 

NFC and the level of cognitive effort they expend. Accordingly, the independent 

influence of NFC on cognitive processing is a feature that should be addressed when 

studying decision making that could be impacted by peripheral processing. 

Factors That Influence Ability 

The ability to process available information is another antecedent to determining 

processing routes. According to ELM, factors that influence ability include:  prior 

knowledge of issue-relevant information, general intelligence, distractions, message 

clarity, and message comprehension.  When people perceive information to be too 

complex for their abilities or situation, they tend to default to peripheral processing 

rather than exercising greater elaboration. For example, lengthy issue-relevant 

information has been shown to discourage careful evaluations, resulting in people 

basing their attitudes and decisions on the length of the persuasive communication, 

rather than the merits of arguments contained in the communication (Brock & Green, 

2005). Recalling the lengthy and complex nature of consent forms and the lack of 

opportunity participants are given to process information, ELM postulates that 
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participants would resort to the peripheral route to make their decisions.  As predicted, 

consent behaviors observed by Felt et al. (2009) matched those conjectured by ELM:  

Patients were asked for consent at a moment when all attention was directed 
towards the surgical intervention. As a result, instead of assessing the donation 
request based on the fairly complex written information in the consent form, most 
of the patients preferred to listen to the medical student who ‗translated‘ the 
content of the form into a language that she assumed was suitable for laypeople; 
that is, the medical student created parallel narratives to the written form. As a 
consequence, patients hardly read the form; they only browsed through the 
document because they were requested to sign every page. The patients asked 
virtually no questions, and, in the end, every patient agreed to donate skin tissue 
to research. (p. 95) 

Also, according to the medical literature, chronic illnesses among older adults, 

such as diabetes and high blood pressure, are associated with reductions in cognitive 

abilities; therefore, low cognitive processes may be more prevalent among patient 

populations (Zelinksi, Crimmins, Reynolds & Seeman, 1998). In this setting, enhancing 

ELM‘s ability construct may be important for facilitating informed consent. Additionally, 

Kass, Chaisson, Taylorm, and Lohse (2011), in their study of the lengthiness of consent 

forms, it was suggested that highlighting key information in consent forms could help 

enhance the reading process. Expanding upon this idea, associating highlights with a 

social recommendation cue could further improve information processing; therefore, the 

independent influence of highlights should also be examined, along with the influence of 

social recommendation cues. 

Limitations and Criticisms of ELM 

ELM is one of the most widely used models in persuasion and communication 

research but also has some unresolved criticisms (Perloff, 2010).  The primary criticism 

of the ELM is that it does not clearly distinguish the relationship between peripheral and 

central features of communication processing.  For instance, can people use both 
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routes to persuasion simultaneously? If so, does this not suggest the two routes are in 

fact one? Founders of the model have addressed this dilemma by explaining that the 

model and the two routes are based on the two extremes of the elaboration continuum, 

which inherently implies a relationship between the routes, but that the model is 

intended to account for the effects of variable extremes.  Essentially, the founders 

concede that the whole breadth of the elaboration continuum, specifically those that fall 

in the middle, is not accounted for in the model (Petty et al., 1993). Their response does 

not clearly offer an answer to those who argue that "extremes" imply oneness of the 

underlying concept of elaboration, which in turn, imply that there is but one route to 

persuasion (Choi & Salmon, 2003).  But taking into account that the models and 

theories are intended to breakdown larger constructs into more manageable and 

interlacing concepts for researchers to manage, the issue of whether the two routes to 

persuasion are one and the same appears to be less important in light of the significant 

findings consistently generated by the model.  

ELM is also limited because of its dependence on experimental methods and 

student populations. Although these approaches lead to higher internal validity, the 

tradeoff is lower external validity. However, the weight of this criticism may be 

dampening by its more recent successful application in other fields of study and 

associated audiences, such as health campaigns (Williams-Pietah, et al., 2003). Also, 

analysis of variance (ANOVA) had been the standard method of analysis for the model 

and is inherently less effective at accounting for covariates and confounding variables, 

but more recent uses of more rigorous statistical methods of analyses has generally 

supported the basic constructs of the model (Evans & Petty, 2003; Trumbo, 1999). 
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Finally, ELM has been criticized for placing significant attention on attitudes and 

not direct behaviors. However, its harmony with prominent behavioral theories, such as 

the Social Cognitive Theory (SCT), may suggest that this attitude-behavior link may be 

stronger than what is explicitly stated in ELM-related research. According to the Social 

Cognitive Theory (Bandura, 2001), human behavior is learned as people observe and 

model the behaviors of other people. And learning is more likely to occur if there is a 

close identification with the behavior model. This identification construct is akin to the 

similarity and credibility constructs in ELM.  Furthermore, self-efficacy, or a person's 

perceived ability to perform a behavior, is said to further motivate behavioral adoptions, 

which is especially similar to the motivation and ability constructs in ELM.  Given the 

concordance between the behavior-centered SCT and the attitude-centered ELM, the 

influence of attitudes as predictors of behavior could be greater than what is directly 

stated in academic literature.  
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Hypotheses and Research Questions 

Based on literature reviewed in the previous section, the following hypotheses 

and research questions are proposed. First, the primary purpose of this study is to 

examine how social recommendation cues influence cognitive effort expended in 

processing consent information, so the first hypothesis is proposed, 

 
H1: Consent forms with social recommendation cues will increase cognitive 
processing compared to consent forms with no cues. 

 
Additionally, ELM suggests that the highlights associated with the social 

recommendation cue could enhance ability to process information independently from 

the social cue. Therefore, the next two hypotheses are proposed in order to isolate the 

influence of the social recommendation cue from highlights and to account for the 

highlights‘ independent influence on cognitive processing. 

  
H2: Consent forms with social recommendation cues will increase cognitive 
processing compared to consent forms with only highlighted passages. 
 
H3: Consent forms with only highlighted passages will increase cognitive 
processing compared to consent forms with no cues. 

 
Furthermore, ELM suggests that need for cognition (NFC) could also have 

significant influence on cognitive processing. This is because NFC has been applied to 

diverse contexts and has been shown to independently predict cognitive effort 

expended in processing issue-relevant information and resulting attitudes (Cacioppo & 

Petty, 1983; Cacioppo et al., 1996; Evans & Petty, 2003; Williams-Piehota et al., 2003). 

In order to examine how NFC influences cognitive processing of consent information 

and how the informed consent process matches up to basic predictions made by ELM, 

the following hypothesis is proposed,  
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H4: NFC is positively related to cognitive effort that people expend in processing 
consent information, with those with low NFC exercising less cognitive effort than 
those with high NFC.  
 
What is more, those with low NFC may be influenced by social recommendation 

cues more greatly than those with high NFC for two reasons: 1) those with high NFC 

already have a high threshold for cognitive processing so the influence of the social 

recommendation cue, even if it is positive, may be less detectable among those with 

high NFC, and 2) those with low NFC are characterized as people who depend on 

peripheral cues, which include recommendations by credible sources, so those with low 

NFC may be especially influenced by social recommendation cues. Therefore, the 

following two hypotheses are proposed, 

H5: Social recommendation cues will increase cognitive processing of informed 
consent information among those with low NFC.  
 
H6: Social recommendation cues will have no impact on cognitive processing 
among those with high NFC. 
 
Finally, few studies, if any, have used social recommendation cues and 

associated online applications to help communicate informed consent information, so 

the following researcher questions are asked: 

RQ1: Do people exposed to recommendations made by other people evaluate 
their overall experience differently than those who are not? 
 
RQ2: How do participants evaluate the use of social recommendation systems to 
help communicate informed consent information?  
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Figure 2-1.  Examples of social recommendation cues online, A) Amazon‘s customer 

reviews, B) Kindle‘s popular highlights and C) Diigo‘s highlights and sticky 
notes. 
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Figure 2-2.  The elaboration likelihood model of persuasion adapted from Petty & 

Wegener (1999) in Perloff (2010).  
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CHAPTER 3 
METHODS 

The purpose of this study was to examine how a social recommendation cue 

influences cognitive processing of medical informed consent forms. The influence of the 

social recommendation cue on cognitive processing of consent information was tested 

against the standard informed consent form because it is the current standard of 

practice, and another objective of this study was to identify strategies for enhancing the 

exiting standards of informed consent. Furthermore, in order to isolate the influence of 

the social recommendation cue from highlights, which were used to indicate the 

passages that other participants had recommended, a third informed consent form 

format with only highlights was used. This study also hypothesized that social 

recommendation cues would differently cognitive processing among those with variable 

levels of need for cognition (NFC). 

Participants and Location 

This study was conducted through a partnership with the University of Florida 

Clinical and Translational Science Institute‘s (CTSI) biorepository project. The objective 

of their study was to build a biorepository of human tissue for future medical research.  

Tissues collected for the biorepository came from patients with varying demographic 

backgrounds who consent to donate their tissues, which remain after medical 

procedures (surgery, biopsy, etc.).  These tissues would otherwise be discarded after 

the procedures. Patients who were asked to donate their tissue to the biorepository had 

to undergo an informed consent process, and it was this consent process which served 

as a platform for this dissertation research. 
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Research coordinators from the biorepository offered their resources and expert 

knowledge in the formulation of this study. Through this partnership, the informed 

consent form for the biorepository was used as the stimulus material for this study and 

arrangements were made for participants to be recruited from waiting rooms of surgical 

clinics that were in direct partnership with the biorepository. The use of both the real 

informed consent form and access to participants that were true candidates for the 

biorepository study was especially critical for making the study as true-to-life as 

possible. Caregivers were also included in the study because accumulated evidence 

has shown that caregivers play important roles in making medical decisions and are 

viewed as important audiences for patient education by medical providers (Prohaska & 

Glasser, 1996). Although recruiting real biorepository participants and their caregivers 

would have been ideal, acute time and space limitations in the clinical setting did not 

make this a feasible option. Moreover, the informed consent process for the real 

biorepository study takes place at the end of each appointment, usually after patients 

have received bad news, after extended wait times, and lengthy forms have been 

completed, so recruiting participants from waiting rooms was more favorable, because 

this reduced the probability of confounding factors, such as severity of illnesses and 

levels of exhaustion, influencing the study. Therefore, participants for this study were 

patients and caregivers, 18 years of age and older, recruited from waiting rooms for 

surgical clinics that were associated with the biorepository project.  

Recruiting participants associated with the CTSI biorepository was also beneficial 

because the biorepository used tablet computers to present their informed consent form 

to patients.  Patients also used styluses to navigate and sign their digital consent forms, 
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so the use of tablets and styluses was already an established practice in this research 

setting. Thus, the inclusion elements needed to test the hypotheses for this study (social 

recommendation cues and highlights) was a smooth extension of an existing 

communication process. Furthermore, research coordinators for the biorepository study 

reported that, after brief instructions on how to use the tablet and stylus, patients usually 

required little assistance in navigating and using the tablets and styluses, regardless of 

age, ethnicity, or sociodemographic background. Therefore, this study instructed 

participants on how to use the tablet and styluses as a means to account for participant 

abilities to use and navigate tablet computers. 

This study was approved by both the medical Institutional Review Board (IRB) 

and CTSI regulatory board at the University of Florida. This study was also exempt of 

informed consent by the medical IRB because of its low potential for risk and harm and 

because participants could not be told that they had been randomly assigned to view 

different consent formats until after the study had been completed in order to maintain 

the integrity of the study design. However, in place of a formal informed consent 

process, we opted to provide a form describing the study to participants during a post-

study debriefing process and gave them an opportunity to withdraw their data from the 

study. 

Recruitment Procedures 

Both recruitment and data collection took place in waiting rooms for surgical 

clinics. Waiting rooms seated an average of 30 seats and seats were distributed around 

the waiting room to form roughly five different seating sections. These sections were 

divided by columns, planters, and other artificial dividers, so seating sections were 

somewhat intimate, but these sections could still be seen by receptionist and other staff 
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members working at the front desks. Additionally, as per agreement with the 

biorepository and surgical clinics, this study had to make special efforts to not disturb 

clinical practices, which meant that participants for this study could be called in to their 

appointment at any time. Therefore, participants could not be removed from waiting 

rooms and taken to private spaces to conduct the study. Space was also limited in the 

waiting rooms, so private seating areas for the study could not be arranged. Therefore, 

participants that agreed to take part in the study did so in their own seats, and other 

measures, described next, were taken to account for these limitations. 

This study aimed to recruit all patients in the waiting room and if patients were 

accompanied by one or more caregivers, data were only collected from either the 

patient or one of their caregivers. This was done to reduce the risk of two participants 

overhearing study instructions or information provided in the debriefing process (see 

Appendix A for details about the debriefing process). Patients were always the first to be 

asked to join the study because they were the primary targets of this study; however, 

the researcher enrolled caregivers in place of patients if a caregiver volunteered to 

participate in the study at the patient‘s request.  

As noted previously, this study aimed to recruit patient/caregiver units in the 

waiting room. However, data were collected from one participant at a time, so the ability 

to reach all patients was limited at times – especially as the number of people in the 

waiting room and the rate at which they entered fluctuated throughout the day and 

week. Therefore, as a general rule, the next potential participant that the researcher 

approached was the patient who most recently turned in his/her admissions paperwork 

(unrelated to this study) to the clinic‘s intake coordinator , which meant the patient‘s 
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waiting had begun and that he/she also had the most wait-time remaining compared to 

other patients in the room. This also increased the probability that the patient was not 

around when study instructions were provided to the previous participant. The 

researcher also maintained a low voice throughout the study, to avoid people 

overhearing, which was aided by the ambient noise of the waiting room and the degree 

of privacy provided by the different seating sections.  

In the event that the next potential participant seated him/herself in the same 

section as the current participant and was present to hear the debriefing process, the 

researcher approached the next patient, in a farther seating section, that handed in 

his/her admissions paperwork to the clinical staff . The turnover rate in the waiting room 

was usually slow enough that the researcher could observe and identify the next 

potential participant, but on busier days, the clinical staff was helpful in identifying the 

next potential participant. 

Study Procedures 

Using a standardized script (Appendix A), patients and caregivers in surgical 

waiting rooms were approached by the primary researcher and asked if they were 

interested in providing feedback on how informed consent information for medical 

research was presented. If they responded favorably, they were immediately enrolled in 

the study and began their participation. 

The study began with the researcher explaining the study process to the 

participant, and it included a statement that was intended to increase topic importance 

and relevance for participants: 

―Please remember that this consent form is for a real study, so you (or your loved 
one) could be asked to join it eventually. So, it‘s important for you to know that 
this study is completely separate from the actual medical study, so you might be 
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asked to go over this same information again. Also, because it‘s a real medical 
study, that impacts real lives, please remember that your feedback really counts.‖  
 
After this brief explanation, the researcher gave participants a study packet and 

guided the participants through the process of providing sociodemographic information 

and measuring perceived personal importance of learning about the study.  While 

participants provided their responses, the researcher selected a randomly assigned 

consent format for the participant to view on the tablet. Consent formats were randomly 

assigned to each participant using a random number generator by Qualtrics. The 

application, which was available on the tablet, was pre-set to generate one of the 

names of the consent formats at the click of a button.  

Once participants completed the initial measures, the researcher demonstrated 

how to read the consent forms using the tablet and encouraged participants to highlight 

information that they thought was important using a stylus and an online highlighting 

application. The highlighting application was called Diigo and it allows people to 

highlight and share information on a webpage with a sharing tool (Figure 3-1).   

After the participant demonstrated sufficient ability to utilize the features on the 

tablet computer, participants were instructed to carefully process information in the 

consent forms and the researcher re-emphasized the importance of the topic: 

"Now, you need to know that any emphasized information is not the only 
information that's important for you to know. Reading this form is the only reliable 
way for you to learn all about the study.  That's why you need to evaluate the 
form carefully -- from beginning to end.  When you're finished with the form, let 
me know, so you can start filling out the questionnaire." 
 
Participants were then instructed to take their time reading the consent form and 

to complete questionnaires provided in the packet when they were finished reading the 

consent form. Questionnaires measured the extent of effort they put into processing the 
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consent forms, need for cognition, and their attitudes toward the consent process and 

presentation format (Appendix C). During this process, the researcher stepped back, 

remaining within hearing distance, and started preparing materials for the next 

participant in order to allow the current participant to take his/her time. After the 

questionnaires were completed, the study ended and participants were given the 

opportunity to have an open discussion about the biorepository study with the 

researchers. The participants were then debriefed about the study and given an 

opportunity to withdraw their data from the study.  

After the study was completed, participant grouping according to level of need for 

cognition (NFC) - low vs high - was determined using a median split procedure 

employed in previous research on NFC (e.g. Cacioppo, Petty, & Kao, 1984; Evans & 

Petty, 2003). In this procedure, NFC scores for each participant were calculated by 

adding up all items in the scale. After the group median for NFC scores was identified, 

participants with NFC scores below the group median were assigned to the low NFC 

category and participants above the median were assigned to the high NFC category. 

The researcher also went back and deleted any passages that may have been 

highlighted by participants. 

Study Conditions 

All study conditions were based on the informed consent form for the 

biorepository.  In keeping with the standards of the local Institutional Review Board 

(IRB), the contents for the informed consent form were structured like a legal document 

(e.g. full-block format, bullets, section headings, etc.).  All the contents were displayed 

as a continuous page through a web browser on an iPad, but as a reference, the 

document was 8 pages long in its original, IRB-approved paper format (see Appendix B 
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for the contents of the consent form). All instructions and procedures were the same, 

except for the instructions provided in relation to existing highlights and/or the ability to 

highlight as detailed below. 

Standard Condition with No Cues 

Participants in the standard condition were simply asked to read the standard 

informed consent form (Figure 3-2). They were asked to highlight information that they 

thought was important, and were given the following instructions by the researcher: 

"To help you process the consent form, here's an online version of the form. 
Using the digital highlighter, highlight information that you think is important for 
you and anyone else to know." 
 

Social Recommendation Cue Condition 

Social recommendation cues for this condition revolved around passages of the 

informed consent form that previous participants had highlighted as recommendations 

for others to read.  The cue that conveyed the social presence of others was a small 

icon that appeared to the left of every highlighted passage and denoted the number of 

other participants that had highlighted each passage (Figure 3-2). These icons were 

generated using Diigo, the online highlighting application, which also allows people to 

share information they highlighted with others.  Icons appear when more than one 

person highlights a passage on a shared webpage.  

In order to display recommendation cues that were consistent from one 

participant to another, the highlights, icons, and the numbers denoted in each icon were 

hardcoded into the consent form for this condition. Therefore, all participants in this 

condition saw the same social recommendation cues and were given these instructions: 

"To help you process the consent form, here's an online collaboration system that 
allows you to see what other patients and caregivers, like you, thought was 
important for you to know. Using the digital highlighter, highlight information that 
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you think is important for other patients to know. If it has been highlighted by other 
people already, just re-highlight the passage to show that you agree.‖ 
 

Additionally, the highlighted passages were based on findings from a previous 

study that asked stakeholders of another biorepository study to highlight information 

they perceived to be valuable (Beskow et al., 2010).  This lead to 17.3% (435 words out 

of 2,509 words) of the form being highlighted (Appendix C). The numbers denoted in the 

icons were also based on findings from Beksow et al.‘s study, which gave the count for 

how many of their participants highlighted each passage. 

Highlights-Only Condition 

The informed consent form for this condition was nearly identical to the social 

recommendation cue condition but it did not include the icon that indicated the number 

of other participants who had highlighted the passages (Figure 3-2).  Additionally, 

participants in this condition were given the same instructions as those in the standard 

condition: 

"To help you process the consent form, here's an online version of the form. Using 
the digital highlighter, highlight information that you think is important for you and 
anyone else to know." 
 

The purpose of this condition was to help isolate the influence of the social 

recommendation cues from the highlights and because, according to ELM, enhancing 

ability or readability of the form could also enhance probability of people taking the 

central path to information processing. Kass et al.‘s study (2011) exploring length of 

informed consent forms also suggested that highlighting key passages could make 

consent forms more manageable for people to process, which in turn would encourage 

more careful evaluations of information in the forms. 
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Measures 

Independent Variable 

Need for cognition 

Need for cognition (NFC) is the dispositional characteristic of an individual and 

their tendency to enjoy engaging in effortful analytical activities (Cacioppo, Petty, & Kao, 

1984). The need for cognition scale will be used to distinguish the continuum of those 

who naturally enjoy thoughtful thinking (high in NFC) and those who do not (low in NC). 

Items for this scale include, "Thinking is not my idea of fun," and "I would prefer complex 

to simple problems." Each item is rated on a 5-point unipolar scale with end points 

labeled: ―not like me at all‖ and ―very much like me.‖  Originally conceived by Cohen 

(Cohen, Stotland, & Wolfe, 1954) and later advanced by Cacioppo and Petty (1982; 

1984), this scale has consistently achieved high internal consistencies and its validity 

has been supported through its modest correlations with verbal intelligence, ACT 

scores, and grade point averages (Cacioppo et al., 1996). This scale traditionally has 18 

items but because time was limited in the clinical setting, nine of the most strongly 

correlated items in Cacioppo and Petty‘s original study were used (1982). Abbreviated 

versions of the scale have been used in other studies (Smith & Levin, 1996). This scale 

is often measured several days in advance of the experimental procedures in order to 

minimize its potential confounding influence (Cacioppo, Petty, & Morris, 1983; Evans & 

Petty, 2003); however, this study was limited by participant availability, so NFC was 

measured at the end of the study and participants‘ group membership (high or low NFC) 

was determined post hoc. Group membership was determined using a median split 

procedure employed in previous research on need for cognition (e.g. Cacioppo, Petty, & 
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Kao, 1984; Evans & Petty, 2003). See Appendix C for the full NFC scale and all 

measures used in this study. 

Sociodemographic information 

Age, sex, ethnicity/race, education, and employment status were also collected 

to help account for differences between conditions and to examine variations in 

outcomes based on age, sex, and other demographic and social characteristics and to 

control for confounding variables. Sociodemographic indicators were based on those 

used by the biorepository study. 

Manipulation Checks 

Topic importance  

Topic importance was checked before participants were exposed to study 

conditions to control for potential differences in perceived topic importance. Topic 

importance is "a person's perception of the amount of personal importance he or she 

attaches to an attitude" (Wegener, et al., 1995). Perceived importance of evaluating the 

consent form was measured using two items which were adapted from Boninger, 

Krosnick, and Berent (1993) and Wegener et al., (1995).  These Items included, ―Right 

now, how important is it for you to learn as much as you can about the study from this 

consent form? (Not important at all - Extremely important).‖ And, "How much do you 

personally care about evaluating this informed consent form? (Not at all - A great deal)." 

Responses will be given through a 7-point bipolar scale.   

Motivation to process information 

Based on ELM‘s two antecedents to cognitive processing, motivation and ability 

to process information was evaluated across conditions. Motivation to process consent 

information was checked using four items measured with 5-point Likert scales. Items 
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included, ―I was motivated to learn more about this study from the document‖ and ―The 

more I read, the less motivated I became about learning about the study (reverse 

coded).‖ End points were ―strongly agree‖ and ―strongly disagree.‖  

Ability to process information 

Ability to process information was checked using four items measured with 5-

point Likert scales. End points were ―strongly agree‖ and ―strongly disagree.‖ Items 

included, ―The format of this document made it look easy to understand‖ and ―It was 

easy to find the information I wanted to find.‖ 

Dependent Variables 

Cognitive effort 

According to Wegener, Downing, Krosnick, and Petty (1995 ) and their review of 

techniques for studying attitude strength, cognitive effort can be measured through 

thought-listing exercises or self-reported attitude measures.  Cognitive effort is often 

measured using a thought-listing exercise, a technique in which participants are asked 

to list their thoughts after a given task, but because time is restricted for this study, four 

items adapted from the work of Cacioppo, Petty, and Morris (1983) were used to 

measure cognitive effort. Items included ―How hard did you try to understand everything 

in this document?‖ to which responses were recorded on a 7-point bipolar scale.  

Endpoints included ―not at all‖ and ―very much.‖ Another item included, ―Do you think 

you tried to do your best to make sense out of this document?‖ See Appendix C for the 

full cognitive effort scale and all measures used in this study.  
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Attitude toward overall experience 

Participant attitudes toward their experience processing the consent form.  The 

item read, ―My experience learning about the study was _____.‖ And responses were 

given on 9-point semantic differential attitude scales with endpoints labeled: 

unfavorable-favorable, unpleasant-pleasant, boring-interesting, bad-good, informative-

uninformative, and negative-positive. This item was adapted from a measurement used 

in a similar experiment conducted by Evans and Petty (2003), in which participant 

attitudes toward the design and layout of the presentation and the content of the 

presentation were examined.  

 
Attitude toward presentation format 

Participant attitudes toward the presentation format were also measured using 

items adapted from the study conducted by Evans and Petty (2003).  The item read, 

―For me, the presentation format of the document was _____.‖  And responses were 

given on 9-point semantic differential attitude scales with endpoints labeled: 

unfavorable-favorable, unpleasant-pleasant, boring-interesting, bad-good, informative-

uninformative, and negative-positive. 

Pretest 

A pretest explored whether the social recommendation cues used for this study 

influenced cognitive effort expended in processing information. This pretest was 

conducted using an online questionnaire that was hosted by Qualtrics, a third-party 

online survey vendor approved by the university.  Students (N = 29) in an introductory 

advertising course were sent a link to the study materials through an approved listserv.  

When they clicked on the link, an informed consent form appeared which they had to 
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read and accept before proceeding to the study (the consent form and study design 

were approved by the university's Institutional Review Board). Once the study began, 

students were asked to read the university‘s student honor code and an introductory 

message expressed the importance and relevance of the topic to their academic career 

and urged students to read the honor code carefully.  

Students were randomly assigned to view different versions of the honor code 

through the survey program's random survey generator. The first version was a control 

version and had not highlights. The second version of the honor code had the social 

recommendation cues which included passages highlighted with icons indicating the 

number of students who had highlighted each passage. After students finished reading 

the honor code, they were automatically prompted to complete a questionnaire that 

assessed the amount of effort they expended in processing the information. Cognitive 

effort was measured using a 3-item scale, which was based on previous works by 

Wegener, Downing, Krosnick, and Petty's (1995).  Responses were given through 7-

point bipolar scales and included the items, "How much effort did you put into evaluating 

the highlighted information?", "To what extent does the highlighted information motivate 

you to read further?", and "How much effort did you put into evaluating the whole 

document?"  (Cronbach's alpha = .81, M = 11.63, SD = 4.03). An independent sample t-

test indicated that students viewing the honor code with student highlights exercised 

significantly greater cognitive effort (M = 4.30, SD = 1.41) than students who viewed the 

control honor code (M = 3.06, SD =1.37), t(27) = 2.313, p = .03. 

 



 

58 

Statistical Analysis 

    In line with prior empirical research on cognitive effort and need for cognition 

(e.g. Cacioppo, Petty & Morris, 1983; Haugtvedt, Petty & Cacioppo, 1992; Zhang, 

1996), a two-way analysis of variance (ANOVA) was performed to analyze the data.  

Given that the current study aimed to test the effect of two factors - need for cognition 

(low vs high) and study conditions (standard condition with no cues, social 

recommendation cue condition, highlights-only condition) on cognitive effort as the 

dependent measure, a two-way ANOVA is more appropriate than a one-way ANOVA 

(Hair, Black, Babin, Anderson & Tatham, 2010).  As recommended by Hair et al., 

(2010), statistical significance was determined at p-value of < .05. 
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Figure 3-1.  Diigo tool bar for iPad 
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 A 

 B 

 C 
Figure 3-2.  Study conditions. A) standard consent form, B) consent form with social 

recommendation cues and C) consent form with highlights only. 
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CHAPTER 4 
RESULTS 

Study Results 

Data were collected over a period of three months, starting in May 2012 and 

ending in August 2012. Data were collected during all days of the week and times of the 

day - spanning evenly from opening to closing of surgical clinics (9am to 5pm). The 

sample consisted of 113 usable responses after all incomplete questionnaires were 

removed. Participant age ranged from 18 to 85 years, M = 53.3, SD =15.8. Of the 

sample, 61.1% (n = 69) were female and 35.4% (n = 40) were male, with 3.5% (n = 4) 

not reporting their gender. Participant roles, defined as either patients or caregivers, 

were spread out nearly evenly with 50.4% (n = 57) being caregivers and 46% (n = 54) 

being patients. Similar to gender reporting, 3.5% (n = 4) did not report their roles. Most 

participants had completed one year of college or more (72.6%, n = 82), and 24.4% (n = 

28) had completed high school (or completed their GED) or less. See Table 4-1. 

Scale Reliability Analysis 

Need for cognition 

Need for cognition (NFC) was measured using nine items from Cacioppo and 

Petty‘s need for cognition scale (1982).  Endpoints of the 5-point scale were ―not like me 

at all‖ and ―very much like me.‖  The Cronbach‘s alpha for these items was .79. Inter-

item correlations ranged between r = -.01 and .76.  No increase in the Cronbach‘s alpha 

resulted from the deletion of any scale items. Points were assigned to each response by 

centering neutral responses on zero and successively assigning positive figures to 

responses that leaned toward ―very much like me‖ and negative points to those that 

leaned toward ―not like me at all.‖ After items that were reverse coded were recoded, 
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composite scores were then calculated by adding up all the points and a median split 

procedure was used to assign participants to low and high NFC groups. 

Cognitive effort 

Four items adapted from the work of Cacioppo, Petty, and Morris (1983) were 

used to measure cognitive effort. Items included ―How hard did you try to understand 

everything in this document?‖ to which responses were recorded on a bipolar scale.  

Endpoints included ―not at all‖ and ―very much.‖ Cronbach‘s alpha for this scale was .56, 

but after deleting one item, which was the only item that was reverse coded, Cronbach‘s 

alpha was .87 with inter-item correlations between .67 and .87. This may be because 

the item was difficult to understand or because there were too many distractions in the 

study environment. As recommended by Hair et al., (2010), this item was deleted based 

on its poor reliability and three items were used for the final analysis. Points were 

assigned to each response by assigning zero to neutral responses and sequentially 

assigning positive points to responses that leaned toward ―very much‖ and negative 

points to those that leaned toward ―not at all.‖ Composite scores were then calculated 

by adding up all the points.  

Attitude toward overall experience 

Participant attitudes toward their experience processing the consent form were 

measured using an item that read, ―My experience learning about the study was _____.‖ 

Responses were given on 9-point semantic differential attitude scales with endpoints 

labeled: unfavorable-favorable, unpleasant-pleasant, boring-interesting, bad-good, 

informative-uninformative, and negative-positive. A composite score was created by 

adding up responses from each semantic differential scale. Cronbach‘s alpha for this 

measure was .95, inter-item correlations for the items were between r =.60 and r =.94. 
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Attitude toward presentation format  

Participant attitudes toward the presentation format were measured using an 

item that read, ―For me, the presentation format of the document was _____.‖  And 

responses were given on 9-point semantic differential attitude scales with endpoints 

labeled: unfavorable-favorable, unpleasant-pleasant, boring-interesting, bad-good, 

informative-uninformative, and negative-positive. A composite score was created by 

adding up responses from each semantic differential scale. Cronbach‘s alpha for this 

measure was .95, inter-item correlations for the items were between r =.60 and r =.94. 

Topic importance 

Topic importance was measured using two items: ―Right now, how important is it 

for you to learn as much as you can about the study from this consent form? (Not 

important at all - Extremely important).‖ And, "How much do you personally care about 

evaluating this informed consent form? (Not at all - A great deal)." Responses will be 

given through a 7-point bipolar scale. A composite score was created by adding up 

responses from each bipolar scale. Cronbach‘s alpha for this measure was .79, inter-

item correlation for the item was r =.66. 

Motivation to process information 

Motivation to process consent information was checked using four items 

measured with 5-point Likert scales. Items included, ―I was motivated to learn more 

about this study from the document‖ and ―The more I read, the less motivated I became 

about learning about the study (reverse coded).‖ End points were ―strongly agree‖ and 

―strongly disagree.‖ Points were assigned to each response by assigning zero to neutral 

responses and sequentially assigning positive points to responses that leaned toward 

―strongly agree‖ and negative points to those that leaned toward ―strongly disagree.‖ 
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Composite scores were then calculated by adding up all the points. Cronbach‘s alpha 

for this measure was .70, inter-item correlations for the items were between r =.24 and r 

=.67. All items were used for the final analysis because scale reliability would not have 

improved by removing any item. 

Ability to process information 

Ability to process information was checked using four items measured with 5-

point Likert scales. End points were ―strongly agree‖ and ―strongly disagree.‖ Items 

included, ―The format of this document made it look easy to understand‖ and ―It was 

easy to find the information I wanted to find.‖ Points were assigned to each response by 

assigning zero to neutral responses and sequentially assigning positive points to 

responses that leaned toward ―strongly agree‖ and negative points to those that leaned 

toward ―strongly disagree.‖ Composite scores were then calculated by adding up all the 

points. Cronbach‘s alpha for this measure was .80, inter-item correlations for the items 

were between r =.33 and r =.81. All items were used for the final analysis because scale 

reliability would not have improved by removing any item. 

Manipulation Checks 

In order to test how each condition influenced motivation and ability to process 

information, two separate 3 x 2 analysis of variance (ANOVA) was conducted. The 

independent variables were study conditions (standard consent form with no cues, 

consent form with social recommendation cues, and consent forms with highlights only) 

and need for cognition (low and high) and the dependent variable was either the 

measure for motivation to process information or ability to process information.  

The 3 x 2 ANOVA for motivation revealed a significant main effect for study 

conditions, F(2, 107) = 6.01, p = .003.  The analysis also revealed a significant main 
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effect for NFC, F(1, 107) = 5.51, p = .021, but did not reveal an interaction between 

study conditions and NFC, F(2, 107) = .44, p = .64 (see Table 4-2). Tukey‘s Honestly 

Significant Difference (HSD) post-hoc comparisons of the three groups indicated that 

the participants in the social recommendation cue condition (M = 3.39, SD = 1.98) were 

significantly more motivated than those in the highlights-only condition (M = 1.54, SD = 

2.97), p = .004. However, motivation in the standard condition did not differ significantly 

from the other two treatments.  Means, standard deviations, sample sizes for each 

group are provided in Table 4-3.   

The 3 x 2 ANOVA for ability processing information, failed to reveal a significant 

main effect for study conditions, F(2, 107) = 1.10, p = .34. However, a significant main 

effect for NFC was revealed, F(1, 107) = 8.90, p = . 004, and the interaction between 

study conditions and NFC was not significant, F(2, 107) = 1.81, p = . 17.  Mean ability 

scores for standard, highlights-only, and social recommendation cue conditions were, 

2.58 (SD = 2.11), 1.59 (SD = 3.44), and 2.02 (SD = 3.062), respectively.  Positive 

scores indicated that perceive ability to process consent information was generally high 

across treatments. A reexamination of NFC indicated that those with high NFC (M = 

1.25, SD = 2.91) significantly perceived greater ability than those with low NFC (M = 

2.88, SD = 2.73). Notably, these mean scores also were positive.  Combining these 

findings with the previous manipulation check for motivation, differences in cognitive 

effort between conditions are likely attributable to motivation to process information. See 

Table 4-4 and 4-5. 

Finally, another 3 x 2 ANOVA was conducted to test whether or not topic 

importance was consistent across all study conditions.  The independent variables were 
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study conditions (standard, recommendation cue, and highlights-only) and NFC (low 

and high) and the dependent variable was perceived importance of learning about the 

study.  The analysis revealed no significant main effect for study conditions, F(2, 107) = 

0.21, p =  0.81, or for NFC, F(1, 107) = 0.92, p = 0.34.  Interaction between treatments 

and NFC also was not significant, F(2, 107) = 0.13, p = 0.87. Overall, participants rated 

learning about the study as important M = 5.13, SD = 1.75 (see Table 4-6 and 4-7).  

According to the elaboration likelihood model, individual perceptions of topic importance 

is directly related to motivation to process information, so this lack of significant 

difference in group means suggest that treatment effects on cognitive effort can be 

attributed to motivation generated by the study treatments, especially for the social 

recommendation cue and highlights-only conditions. Therefore, the manipulation yielded 

the correct conditions for testing study hypotheses.  



 

67 

Hypothesis Testing 

Study hypotheses were simultaneously analyzed using a 2-way factorial analysis 

of variance (ANOVA). The independent variables were study conditions (standard, 

social recommendation cue, and highlights-only) and NFC (low and high) and the 

dependent variable was cognitive effort expended in processing consent information.   

 
H1: Consent forms with social recommendation cues will increase cognitive 
processing compared to consent forms with no cues. 

  
H2: Consent forms with social recommendation cues will increase cognitive 
processing compared to consent forms with only highlighted passages. 
 
H3: Consent forms with only highlighted passages will increase cognitive 
processing compared to consent forms with no cues. 

 
The ANOVA revealed a significant main effect for study conditions, F(2, 107) = 

3.23, p = 0.04. Tukey‘s HSD post-hoc comparisons of the three groups indicated that 

those in the social recommendation cue condition (M = 4.53, SD = 3.52) expended 

greater cognitive effort than the highlights-only conditions (M = 2.35, SD = 4.13), p =. 

05. However, the post-hoc comparisons indicated that cognitive effort in the standard 

condition (M = 4.05, SD = 4.18) did not differ significantly from the social 

recommendation cue condition, p = 0.86, or the highlights-only condition, p = 0.15, and 

mean cognitive effort was above the highlights-only condition instead of below. Thus, 

H2 was supported but H1 and H3 was not supported. 

H4: NFC is positively related to cognitive effort that participants expended in 
processing consent information, with those with low NFC exercising less 
cognitive effort than those with high NFC.  
 
The analysis revealed a significant main effect for NFC, F(1, 107) = 4.02, p = 

0.05. Those with high NFC (M = 4.33, SD = 3.38) reported greater effort expended in 

processing consent information than those with low NFC (M = 2.96, SD = 4.52).  No 
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interaction between study conditions and NFC were revealed, F(2, 107) = 0.22, p = 0.81 

(see Table 4-8). Therefore, those with high NFC expended greater cognitive effort than 

those with low NFC, regardless of study conditions, and H4 was supported. 

 
H5: Social recommendation cues will increase cognitive processing of informed 
consent information among those with low NFC.  

 
The graphical display of interaction effects of cognitive effort across study 

conditions by NFC is provided in Figure 4-1.  Means and standard deviations for each 

group mean for cognitive effort are also provided in Table 4-9.  The mean cognitive 

effort for those with low NFC in the social recommendation cue condition was 4.13, SD 

= 4.03.  This was greater than both the means for those in the highlights-only and 

standard conditions (M = 1.67, SD = 4.10 and M = 2.73, SD = 5.48, respectively). 

Because both main effects were significant, H5 was supported.  Importantly, the 

ANOVA did not reveal an interaction between study conditions and NFC. Therefore, the 

higher level of cognitive effort in the social recommendation cue condition appears to be 

due to the motivational influence of social recommendations and independent of 

inherent motivational tendencies related to NFC.   
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Figure 4-1.  Interaction effects of cognitive effort by need for cognition 

 
H6: Social recommendation cues will have no impact on cognitive processing 
among those with high NFC. 

 
Results from the previous ANOVA demonstrated that even those with high NFC 

were more likely to exercise higher effort when they were exposed to social 

recommendation cues than those who were not; therefore, H6 was not supported.  

Exploration of Research Questions 

Finally, two separate 3 x 2 analyses of variance (ANOVA) were conducted to 

answer the two research questions. The independent variables were study conditions 

(standard, social recommendation cue, and highlights-only) and NFC (low and high) and 

the dependent variable was either the measures assessing participant attitudes toward 

their overall experience learning about the study and their attitudes toward the 

presentation format of the consent form. 

 
RQ1: Do people exposed to recommendations made by other people evaluate 
their overall experience differently than those who are not? 
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The ANOVA for overall experience did not reveal a main effect for study 

conditions, F(2, 107) = 2.71, p = 0.07.  However, the analysis revealed a significant 

main effect for NFC, F(1, 107) = 5.59, p = 0.02, but did not reveal an interaction 

between study conditions and NFC, F(2, 107) =  0.34, p = 0.71 (see Table 4-10).  

Overall, those with high NFC rated their experience more favorably (M = 6.47, SD = 

3.24) compared to those with low NFC (M = 4.95, SD = 4.26). 

RQ2: How do participants evaluate the use of social recommendation systems to 
help communicate informed consent information? 
 
The ANOVA for overall attitude toward the presentation format did not reveal a 

main effect for study conditions, F(2, 107) = 1.37, p = 0.26, or for NFC, F(1, 107) = 3.49, 

p = 0.06. The interaction between study conditions and NFC was also not significant, 

F(2, 107) = 0.32, p = 0.73 (see Table 4-11).   
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Table 4-1. Participant characteristics 

   

Sociodemographics (N = 113) n % 

Age, years (M = 53)   

< 53 54 47.8 

≥ 53 59 52.2 

Sex 
  

Female 69 61.1 

Male 40 35.4 

Unreported 4 3.5 

Ethnicity 
  

Hispanic 8 7.1 

Non-Hispanic 103 91.2 

Unknown 2 1.8 

Race 
  

White 95 84.1 

Black or African 17 15 

American 
  Asian Japanese 0 0 

Asian Non- Japanese 0 0 
Hawaiian or other Pacific 
Islander 1 0.9 

Native American 0 0 

Education   

High school or less 28 24.5 

Some college or more 82 72.6 

Unreported 0 0 

Role 
  Patient 52 46 

Caregiver 57 50.4 

Unreported 4 3.5 
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Table 4-2. Between-subject effects for group differences in motivation across 
study conditions by need for cognition 

      Source df SS MS F p 

Corrected Model 5 103.78a 20.756 3.491 0.006 

Intercept 1 706.62 706.62 118.84 0.00 

Study Condition 2 71.50 35.75 6.01 0.003 

Need for Cognition 1 32.78 32.78 5.51 0.02 
Study Condition x Need for 
Cognition 2 5.28 2.64 0.44 0.64 

      a. R Squared = .140 (Adjusted R Squared = .100) 
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Table 4-3. Description statistics of motivation for study conditions by need for 
cognition 

     

Study Condition Need for Cognition M SE n 

Standard Low 2.27 2.55 15 

 
High 2.96 2.31 23 

Highlights-only Low 0.67 3.38 18 

 
High 2.37 2.31 19 

Social recommendation  Low 3.04 2.20 23 

cue High 3.93 1.49 15 

      Total 113 
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Table 4-4. Between-subject effects for group differences in perceived ability 
across study conditions by need for cognition 

      Source                                     df 

 
SS MS F p 

Corrected Model 5 117.25 23.45 2.9865 0.015 

Intercept 1 470.58 470.58 59.93 0.00 

Study Condition 2 17.20 8.60 1.10 0.34 

Need for Cognition 1 69.89 69.89 8.90 0.00 
Study Condition x Need for 
Cognition 2 28.35 14.17 1.80 0.17 

      a. R Squared = .122 (Adjusted R Squared = .081) 
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Table 4-5. Description statistics of perceived ability for study by 
need for cognition 

     Study Condition Need for Cognition M SD n 

Standard Low 2.20 1.66 15 

 High 2.83 2.37 23 

Highlights-only Low 0.06 3.65 18 

 High 3.05 2.55 19 

Social recommendation  Low 1.57 2.69 23 

cue High 2.73 3.53 15 

      Total 113 
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Table 4-6. Between-subject effects for group differences in topic 
importance across study conditions by need for cognition 

      Source df SS MS F p 

Corrected Model 5 5.64 1.13 0.357 0.88 

Intercept 1 2851.79 2851.79 903.40 0.00 

Study Condition 2 1.35 0.67 0.21 0.81 

Need for Cognition 1 2.90 2.90 0.92 0.34 
Study Condition x Need for 
Cognition 2 0.84 0.42 0.13 0.87 

      a. R Squared = .017 (Adjusted R Squared = -.030) 
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Table 4-7. Description statistics of topic importance for study 
conditions by need for cognition 

     Study Condition Need for Cognition M SD n 

Standard Low 5.07 1.75 15 

 
High 4.91 1.86 23 

Highlights-only Low 5.41 1.54 18 

 
High 4.84 1.92 19 

Social recommendation Low 5.39 1.47 23 

cue High 5.13 2.13 15 

      Total 113 
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Table 4-8. Between-subject effects for group differences in cognitive effort across 
study conditions by need for cognition 

      Source df SS MS F p 

Corrected Model 5 166.44a 33.29 2.15 0.06 

Intercept 1 1417.33 1417.33 91.74 0.00 

Study Condition 2 99.78 49.89 3.23 0.04 

Need for Cognition 1 62.09 62.09 4.02 0.05 
Study Condition x Need for 
Cognition 2 6.69 3.35 0.22 0.81 

      a. R Squared = .140 (Adjusted R Squared = .100) 
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Table 4-9. Description statistics of cognitive effort for study conditions by 
need for cognition 

     

Study Condition Need for Cognition M SD N 

Standard Low 2.73 5.48 15 

 
High 4.91 2.89 23 

Highlights-only Low 1.67 4.10 18 

 
High 3.00 4.16 19 

Social recommendation cue Low 4.13 4.03 23 

 
High 5.13 2.59 15 

    
 

Total 113 
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Table 4-10. Between-subject effects for group differences in overall experience 
across study conditions by need for cognition 

      Source df SS MS F p 

Corrected Model 5 151.59 30.32 2.16 0.06 

Intercept 1 3591.76 3591.76 255.98 0.00 

Study Condition 2 76.08 38.04 2.71 0.07 

Need for Cognition 1 78.44 78.44 5.59 0.02 
Study Condition x Need for 
Cognition 2 9.57 4.78 0.34 0.71 

      a. R Squared = .092 (Adjusted R Squared = .049) 
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Table 4-11. Between-subject effects for group differences in attitude toward 
presentation format across study conditions by need for cognition 

      Source df SS MS F p 

Corrected Model 5 96.41 19.28 1.20 0.32 

Intercept 1 3379.48 3379.48 210.01 0.00 

Study Condition 2 44.03 22.02 1.37 0.26 

Need for Cognition 1 56.10 56.10 3.49 0.06 
Study Condition x Need for 
Cognition 2 10.21 5.10 0.32 0.73 

      a. R Squared = .053 (Adjusted R Squared = .009) 
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CHAPTER 5 
DISCUSSION 

The purpose of this study was to examine how social recommendation cues 

influenced cognitive processing of informed consent information for medical research. 

Contrary to the normative view that social cues promote peripheral processing, results 

from this study demonstrated that social recommendation cues can significantly 

increase cognitive effort expended in processing information.  What is more, the effect 

of social recommendation cues was one mediated by increased motivation rather than a 

change in perceived ability. This main effect, of social recommendation cues on 

motivation to process information and cognitive effort, was independent of both need for 

cognition (NFC) and the passage highlights, which were predicted to enhance 

readability of the form. 

The passage highlights were predicted to make the consent form look easier to 

read and process, thereby increasing perceived ability. However, participants exposed 

to highlights – both in the social recommendation cue and highlights-only conditions – 

did not report that the highlights improved their ability to process information. 

Furthermore, in comparison to the social recommendation cues, informed consent 

forms with only passage highlights decreased both motivation to process information 

and cognitive effort. The fact that highlights did not affect perceived ability but, instead, 

decreased motivation, was not an expected finding. 

A possible explanation is that the highlights inadvertently took on the form of a 

social cue that initiated peripheral processing.  In the absence of an attribution for the 

highlighting, the highlights could have been attributed to the medical researchers who 

authored the consent form. Therefore, it appears as if participants relied on source 
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credibility as part of their peripheral processing, which motivated participants to expend 

low cognitive effort.  This is plausible given a significant body of research that has 

demonstrated how social cues based on source expertise can initiate peripheral 

processing (Petty & Cacioppo,1981; Petty & Wegener, 1999; Perloff, 2010; Baran & 

Davis, 2009).   

The influence of social cues on cognitive processing relative to the standard 

consent form remains unclear, because mean cognitive effort expended by those in the 

standard condition did not differ significantly from either the means of the social 

recommendation cue or highlights-only conditions, as a result of the data variability for 

the pooled sample of the standard group.  

One possible explanation for why the standard consent form did not have a clear 

impact on cognitive effort could be due to one of ELM‘s primary limitations: ELM 

examines the extremes within the elaboration continuum (Perloff, 2010; Petty et al., 

1993). In other words, ELM can help explain what does and does not work to 

significantly influence cognitive effort, but not what occurs in between. Another possible 

explanation is that the normal variability from confounding factors that is expected when 

people encounter the standard consent form was not controlled for in the standard 

condition. Nevertheless, need for cognition (NFC) was a significant predictor of 

cognitive effort expended in processing consent information across all conditions, an 

effect which was especially pronounced in the standard condition.  

Conclusion 

Until this present study, no studies had examined the application of social 

recommendation cues as an independent factor meant to increase cognitive processing. 

Therefore, an important contribution of this study was that it revealed mechanisms 
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through which social recommendation cues influence cognitive effort expended in 

processing issue-relevant information.  That is, social recommendation cues influence 

motivation to process information.  

Moreover, this relationship between social recommendation cues and its 

influence on motivation appears to be moderated by source credibility and social 

identification with messages sources. Social recommendation cues, contrary to their 

perceived roll, appear to either dramatically increase one‘s engagement with a topic 

(through social identification, such as homophily or in-group/out-group source 

comparisons) or relegate processing to the peripheral route, where reliance upon expert 

sources is apparent.  

These findings are also in line with Hu and Sundar‘s proposition that an 

"appropriate heuristic" or an individual's perceived match between the message sources 

and forums (e.g. doctors are credible on professional websites, but less so on 

discussion boards) is a mediator of social credibility and influence on health messages 

(2010). Research by Mackie, Gastardo-Conaco, and  Skelly (1992) also indicates 

differential cognitive processing of messages from in-group and out-group sources. 

Sources for this study were defined based on one‘s perceived membership with a social 

group. Therefore, social identification with message sources – even as social cues - 

appear to affect the valence of social recommendation cues on motivation to engage 

with message contents, which then influence strategies for processing information. 

Implications for Mass Communication Research 

While this study demonstrated how social recommendation cues can positively 

influence cognitive processing, similar findings have also been demonstrated in other 

areas of social science research (Soll & Larrick, 2009). One of this study‘s primary 
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contributions is that it helps bridge the gap between ELM and the other areas of 

research that have identified social cues as salient forces that influence attitude change. 

A key factor that seems to bridge this gap is the influence of the social attributes of 

message and cue sources on motivation. These social attributes are often defined in 

terms of source credibility in ELM literature, but this dimension seems to be incomplete.  

Hu and Sundar (2010) measured both source credibility and homophily in their study of 

the effects of online health sources on behavioral intentions.  These findings were 

based on ELM, and provided a more robust explanation of the influence of social 

attributes of message sources on attitudes. Despite this, their outcomes were not 

entirely explained either; therefore, as their inability to capture the social attributes of 

message sources highlights, one of the greatest challenges still facing mass 

communication research is the very task of conceptualizing the social attributes of this 

online ―other.‖ 

Theoretical Implications 

One criticism of ELM is that it does not clearly indicate how messages should be 

formulated because it does not clearly distinguish between features that are peripheral 

and central, and some researchers do not agree that there is a dual route to persuasion 

(Perloff, 2006; Petty et al., 1993). In fact, social cues, such as the icon indicating the 

number of people who highlighted the passages, are generally categorized as 

peripheral features in ELM experiments (Evens & Petty, 2003).  However, this study 

demonstrated that social recommendation cues could motivate greater cognitive effort 

and influence people to take the central processing route. Therefore, it appears that 

peripheral and central features of a message can act concomitantly to motivate 

cognitive effort. Those with high NFC have the disposition that inherently drives them 
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through to central processing, regardless of peripheral features, while those with low 

NFC depend on peripheral features (such as the social recommendation cues) to 

determine whether or not they should exercise greater effort to understand information. 

By identifying these characteristics in target populations, content can be modified to 

promote central processing, and therefore better decision making, universally.  

Implications for Informed Consent and Medical Communication Research 

The normative view of informed consent is that it is a neutral process, free of 

undue forces of influence, formulated to help patients make voluntary and informed 

decisions about joining medical research studies. However, results from this study 

demonstrated how subtle changes in the communication process could influence how 

informed participants‘ decisions may be. These results also demonstrated how 

participants‘ relationship with one another and medical investigators significantly 

influences how much effort participants expend in processing consent information.  

Recommendations of other participants, which had a favorable impact on cognitive 

effort, are commonly unavailable in informed consent processes, while highlights by 

medical researchers, which had an unfavorable impact on cognitive effort, are 

commonplace in the informed consent process (whether written or verbal). Because 

medical researchers and physicians customarily summarize informed consent forms for 

subjects and patients, the impact that these highlights and summaries have on patient 

decisions also warrants further research.  

Additionally, this study demonstrated how motivational factors significantly 

influenced information processing; therefore, efforts to improve informed consent should 

also account for how participants are motivated to process information.  Focusing on 

motivation will be a novel approach to informed consent research because efforts to 
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improve informed consent traditionally focuses on ability-related factors that inhibit 

informed consents, such as simplifying forms (Paris, Chaves, & Cornu, 2007) and 

incorporating audiovisual aids (Houts et al., 2001) or interactive computer games 

(Bickmore, Pfeifer, & Paasche-Orlow, 2009).  Although enhancing perceived ability is 

important, results from this study suggest that examining how different communication 

strategies for informed consent affect motivation may reveal more underlying truths 

about why certain strategies prompt greater cognitive effort, allowing for a more truly 

informed consent than others.   

Observing how NFC is predictive of how people make judgments as well as the 

stability those judgments, NFC could be explored as a proxy for evaluating informed 

consent and for developing strategies for communicating informed consent. Additionally, 

the abbreviated NFC scale with 9 items reliably and efficiently distinguished between 

high and low NFC. This may be particularly helpful in the clinical setting, due to the 

limited time and resources available to evaluate how patients respond to medical 

communication processes. In conclusion, examining dimensions of the informed 

consent process, such as source credibility, as well as outcome variables, such as 

cognitive effort, is an essential strategy for understanding and improving the informed 

consent process. 

Limitations and Future Work 

Because this study did not anticipate the influence of highlights on cognitive effort 

and the social cue it may have embodied, future studies should examine how source 

credibility and audience identification with message sources influence the relationship 

between social recommendation cues and cognitive effort.  Additionally, this study relied 

upon an important assumption: the cognitive effort expended in processing consent 
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information is indicative of acquisition of relevant information and informed decision-

making for joining medical research studies.  Therefore, future studies must examine 

whether this is, in fact, true and applicable to the informed consent process. By 

evaluating whether cognitive effort effectively correlates with participant knowledge of 

medical studies as well as their long-term attitudes toward studies, confirmation of the 

robustness of this analysis can help guide its usage in future work. 

Additional limitations of this study were the limited sample size and the fact that 

participants were asked to complete the study in waiting rooms, constrained by the 

space and time limitations of the clinical setting. In order to provide as realistic an 

experience as possible, the study environment was not controlled so there could have 

been confounding variables that have not been accounted for in this study (though 

testing conditions were considered to be consistent across subjects). Additionally, 

participants were not real patients undergoing an informed consent process, so the 

direct application of results from this study for informed consent is not clear, especially 

because during real consent processes, patients also have to account for the severity of 

their illnesses and levels of possible risks associated in participating in medical research 

studies. Applying this model to real patient and subject informed consent processes 

would provide insight into the ability to garner truly informed decisions. 

Finally, findings from this study related to the use of social recommendation 

systems for communicating health information should also be applied cautiously, 

because it may lack generalizability.  Additionally, with the application of any new 

technique, unforeseen confounders could arise.  For example, this study did not give 

participants free reign to recommend highlights, but instead, highlights were based on 
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published research by Beskow et al. (2010) and passages that stakeholders from the 

biorepository had highlighted. These highlights also included those that were made by 

members of the Institutional Review Board and medical investigators, and not just 

participants. Therefore, future studies should examine content highlighted by 

participants alone, in comparison to that of the investigators, and assess how such a 

change might influence the informed consent process. Application across varied 

contexts will also provide more insight into the impact of social recommendation cues 

on decision making.   
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APPENDIX A 
RESEARCHER SCRIPT AND INSTRUCTIONS FOR PARTICIPANT RECRUITMENT 

AND ENROLLMENT 

1. Introduction 

Researcher: Introduce yourself to the patient and family. E.g. “Hello, my name is 
_______________. And I‘m helping out a study that looks at how people evaluate an 
informed consent form for a real medical study. Do you think you could help us out by 
looking over the form and filling out a questionnaire?‖  

Patient/ caregiver: Yes/ No  
a.  "No" response - excluded from this study  
b. "Yes" response - Researcher: "Okay great, but please remember that 

this consent form is for a real study, so you (or your loved one) could be 
asked to join it eventually. So, it‘s important for you to know that this study 
is completely separate from the actual medical study, so you might be 
asked to go over this same information again. Also, because it‘s a real 
medical study, that impacts real lives, please remember that your 
feedback really counts.‖  

2. Participants fill out measures in study packet 
Researcher: Give participant a study packet and asked him/her to provide 
information about his/her gender, age, race, ethnicity, role (patient or caregiver), 
and perceived importance of the topic of informed consent, and highest level of 
education they had completed (see Appendix C for all study measures). Ask 
him/her to let you know when he/she is finished. 
 

3. Select and explain the informed consent format 
Instructions for researchers: 

a. Step 1: Pull up randomly assigned consent format: A) Standard, B) 
Highlights-only, C) Social recommendation cue. (Note: A random number 
generator application by Qualtircs was pre-set on the tablet to generate 
the name of one of the formats at the click of a button.) 

b. Step 2: Explain and demonstrate presentation format to the participant: 
i. If Standard or Highlights-only consent format, say, "To help you 

process the consent form, here's an online version of the form. 
Using the digital highlighter, highlight information that you think is 
important for you and anyone else to know." 

ii. If Social recommendation cue, say, "To help you process the 
consent form, here's an online collaboration system that allows you 
to see what other patients and caregivers, like you, thought was 
important for you to know. Using the digital highlighter, highlight 
information that you think is important for other patients to know. If 
it has been highlighted by other people already, just re-highlight the 
passage to show that you agree.‖ 

c. Step 3: Say all participants, "Now, you need to know that any emphasized 
information is not the only information that's important for you to know. 
Reading this form is the only reliable way for you to learn all about the 
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study.  That's why you need to evaluate the form carefully -- from 
beginning to end.  When you're finished with the form, let me know, so you 
can start filling out the questionnaire." 

d. Step 4: Give the tablet and stylus to the participant, make sure he/she 
knows how to use the devices by demonstrating how to scroll, zoom, and 
highlight passages on the tablet. Observe him/her for a few moments to 
make sure he/she is scrolling at a reasonable rate and appears to be 
reading the consent form comfortably on the tablet. Step back and work to 
"look busy" in order to give him/her space and time to process information 
at his/her own pace. For example, you can prepare study materials for the 
next participant. 
Note: If other caregivers/ family members/ friends, etc., are around, say, 
"Until the questionnaires are finished, please give him/her time to look 
over the consent form him/herself. Then, everyone will have a chance to 
discuss the study details as a group." (Also give paper copies of the 
consent form to caregivers/ family members so they have something to 
review). 

4. Participants fill out final measures in packet 
Researcher: After a participant signal to you that he/she has finish evaluating 
consent information, approach them and say, "You'll have a chance to ask any 
questions you have about the study. But first, we want to learn about your 
reaction to the consent process." And ask him/her to complete the remaining 
measures in the study packet. 

5.  Debriefing 
Once the participant completes the final measures and the study ends study 
ends, explain to him/her that they viewed one of three experimental formats for 
presenting informed consent information. Give them the form that describes the 
study and give him/her an opportunity to ask further questions about the study 
and the opportunity to be removed from the study.   
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APPENDIX B 
BIOREPOSITORY INFORMED CONSENT FORM WITH SOCIAL 

RECOMMENDATION CUES 
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APPENDIX C 
 STUDY INSTRUMENTS 

 

 
 
 

Topic importance 
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Cognitive effort 

Attitude toward overall experience and presentation format 

Motivation to process information 
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Ability to process information 

Need for cognition 
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