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Abstract 
 
The purpose of this study is two-fold: (1) to explicate the underlying process of how 

narratives, accompanied with counterfactual thinking, exert cognitive and affective influence 

on audiences and (2) to examine how counterfactual thinking and regulatory focus, as story 

characteristics, enhance the persuasiveness of the narrative. Participants in the experiment 

were exposed to animated narratives in which the protagonist described her nonadherence to 

the peritoneal dialysis treatment regimen that resulted in her hospitalization. One hundred 

thirty-six patients undergoing peritoneal dialysis participated in a 2 (Goal failure framing: 

promotion-framed failure versus prevention-framed failure) by 2 (Counterfactual thinking: 

additive counterfactuals versus subtractive counterfactuals) between-subject factorial 

experiment. The analyses showed that narratives with additive counterfactuals, as opposed to 

those with subtractive counterfactuals, elicited greater anticipated regret and mental 

simulation, and, in turn, influenced the audience’s attitude toward and intention of adherence. 

More important, promotion-/prevention-framed failure and additive/subtractive 

counterfactuals jointly influenced the audience’s anticipated regret and mental simulation. 

Specifically, in the prevention-framed goal failure condition, narratives with additive 

counterfactuals elicited greater anticipated regret and mental simulation; however, in the 

promotion-framed goal failure condition, there was no significant difference on anticipated 

regret and mental simulation between narratives with subtractive counterfactuals and those 

with additive counterfactuals. The theoretical and practical implications were discussed.  

 
Keywords: Adherence, Anticipated regret, Counterfactual thinking, End-stage renal disease, 
Narrative persuasion, Regulatory focus, Peritoneal dialysis 
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  Although narratives, or stories, have been recognized as an effective form of 

communication for attitudinal and behavioral change in health promotion (Hinyard & Kreuter, 

2007), the narrative features and their underlying processes that enable their persuasiveness 

remain less understood. Identifying narrative features and the understanding of their processes 

are essential for the development of narrative theories and the design of narrative-based health 

campaigns. Perceived realism (Cho, Shen, & Wilson, 2013), character similarity (Chen et al., 

2016), and first-person story perspective (Nan et al., 2015) are examples of story 

characteristics that foster narrative persuasiveness. An important additional feature is 

counterfactual thinking (Tal-Or, Boninger, Poran, & Gleicher, 2004).  

 Counterfactual thinking refers to the mode of thoughts that generate imaginary 

alternatives, as opposed to what actually occurred (Epstude & Roese, 2008). This mode of 

musing usually epitomizes in phrases such as “how things could have been otherwise.” For 

instance, one can imagine an alternative reality by changing the factual antecedent (e.g., If I 

had studied) and then simulating what impact this change would have had on the outcome 

(e.g., I would have passed the exam). Counterfactual thinking is pervasive, and it is useful to 

cope with goal failure for future attainment. Given its potential to regulate human emotion 

and behavior, counterfactual thinking has attracted scholarly attention to investigate its effect 

in persuasive communication (Krishnamurthy & Sivaraman, 2002; Nan, 2008; Baek, Shen, & 

Reid, 2013). However, the role of counterfactual thinking as a story characteristic has been 

under-studied in narrative persuasion. Tal-Or and her colleagues (2004) argued that 

counterfactual thinking, as a characteristic of narratives, can enhance its persuasiveness 

because it allows audiences to experience negative consequences indirectly (i.e., listening to a 

character in a video describe his/her own mistakes). Observing the character in the narrative 

reflect on what might have been facilitates audiences’ vicarious learning, resulting in a greater 

persuasive effect on attitude and behavioral change. In their study, Tal-Or and her colleagues 
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examined the persuasiveness of narratives with and without counterfactual thinking. 

Furthermore, they also assessed the difference in persuasiveness between narratives with self-

blame-focused counterfactuals and those with other-blame-focused counterfactuals. The 

findings suggested that respondents who were exposed to narratives with self-blame-focused 

counterfactuals showed a more favorable attitude toward the advocated behavior than those 

who were exposed to narratives without counterfactual thinking and narratives with other-

blame-focused counterfactuals. Although Tal-Or et al.’s study provided empirical support for 

counterfactual thinking’s potency to enhance narrative persuasiveness, little is known about 

the underlying process and the varied effects across different types of counterfactual thinking 

in narrative persuasion. Built on their work, the goals of this study are (1) to illuminate the 

process of how narratives, accompanied with counterfactual thinking, exert affective and 

cognitive influence on audiences and (2) to examine the joint influence of regulatory focus––

people’s orientation to maintain their personal values when pursuing a goal (Higgins, 1998)––

and counterfactual thinking on the persuasiveness of narratives. This study not only advances 

the understanding of the process of how counterfactual thinking fosters narrative persuasion 

but also identifies the conditions under which the persuasiveness of narratives, with 

additive/subtractive counterfactuals, are likely to occur. Animated videos served to achieve 

these goals, as a case study, by investigating treatment regimen adherence promotion among 

patients undergoing peritoneal dialysis.  

The Study Context: Promoting Patients’ Adherence 

to Peritoneal Dialysis Treatment Regimen 

End-stage renal disease (ESRD), a chronic, progressive and debilitating medical 

condition caused by kidney failure, is a major public health problem worldwide as well as in 

Hong Kong (WHO, 2014; CHP, 2014). Because of therapeutic advantages, and the constraint 

of available organs for transplant, peritoneal dialysis (PD) is offered in Hong Kong as the 
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first-line kidney replacement therapy (Lai & Lo, 1999). PD is a self-care, home-based 

treatment that involves a multifaceted regimen. Therefore, PD patients are responsible for 

their treatment; to attain therapeutic efficacy, they need to abide by a set of rigorous dialysis 

procedures and a risk preventive regimen, which requires developing self-discipline and 

management skills. Suboptimal adherence to this regimen poses a major risk for peritonitis, 

an inflammation of the peritoneum caused by bacterial infection, which hence can cause 

hospitalization, treatment failure, or death (Li et al., 2010; Mawar et al., 2012). In Hong 

Kong, suboptimal adherence prevails among PD patients (e.g., Fung, Ng, Lam, & Lee, 2017). 

Therefore, to improve the healthcare of PD patients, developing effective messages to 

promote adherence to the treatment regimen is essential. A recent study suggested narratives 

as a potential strategy to persuade PD patients to adhere (Fung, Lee, & Lam, 2016). The 

current study addresses this need by examining counterfactual thinking as a potential 

mechanism to enhance narrative persuasiveness for patients’ adherence.  

Counterfactual Thinking and Narrative Persuasion 

 Counterfactual thinking is commonly evoked after experiencing a negative event, which 

often signifies a failed goal pursuit (Epstude & Roese, 2011). For example, students are likely 

to engage in counterfactual thinking after failing an exam, and that failure represents an 

unsuccessful goal pursuit in their studies. Counterfactual thinking is often expressed as 

conditional propositions consisting of two components: an antecedent (i.e., If I had done X) 

and an outcome (i.e., Y never would have happened). The antecedent frequently represents 

one’s controllable action, and the outcome describes a desired end state. Therefore, the 

counterfactual thought is related to the goal pursuit, implying a causal link between a specific 

behavior and an outcome. In the exam failure, above, the counterfactual thought on exam 

performance emphasizes the causal effect of studying. 

 The causal inference in counterfactual thoughts has an important function, namely, to 



Running Head: Narrative Persuasion and Counterfactuals 

6 
 

prepare people for the future goal attainment by fostering the formation of behavioral 

intention through a content-specific mechanism (Smallman & Roese, 2009). Causal inference 

in counterfactual thoughts often specifies what people should (not) have done (e.g., study for 

the exam or not skip the exam review session) to realize more desirable outcomes in future 

endeavors (e.g., I would pass the exam). Therefore, the content of the counterfactual can serve 

as informational input to formulate intention for future behavioral change (e.g., In the future, I 

will study for the exam or not skip the exam review session). In this sense, counterfactual 

thoughts outline a concrete plan to improve the situation in the future.  

 Counterfactual thinking is a frequently used dramatic device to construct stories in 

narrative entertainment and in health communication. For instance, the American Cancer 

Society’s antismoking commercial (1986) used the ABC News footage from Good Morning 

America in which Oscar winner Yul Brynner, who died of lung cancer in 1985, posthumously 

made a public service announcement by his counterfactual statement: “If I could take back 

that smoking, we wouldn't be talking about any cancer. I'm convinced of that.” 

Counterfactuals possess chronological and causal elements essential in narrative 

structure (Taylor, Pham, Rivkin, & Armor, 1998); they act as retrospections of past goal-based 

action episodes that causally link a previous action, a present outcome, and a failed goal, 

temporally. Hence, counterfactuals are useful dramatic devices for narrative construction, and 

incorporating counterfactual thinking into a story can potentially enhance the story’s 

entertainment value and its persuasiveness (Roese & Morrison, 2009).  

Proposed Persuasive Process of Narratives With Counterfactual Thinking 

 Given that narratives elicit counterfactual thoughts that become heightened in the 

audience’s mind for judgment in future similar circumstances (Tal-Or et al. 2004), this study 

further explicates how these heightened counterfactual thoughts influence the audience’s 

attitude and behavior via affective and cognitive pathways (see Figure 1). In the affective 
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pathway, the narrative character’s counterfactual thoughts particularly exert its influence by 

evoking the audience’s anticipated emotions of regret, which is often considered a 

counterfactual emotion (Zeelenberg & Pieters, 2009). People experience this cognitive-based 

emotion of regret when they realize or imagine that the current situation would have been 

better if only they had decided differently. Regret is an unpleasant feeling associated with 

self-blame for the cause, and thus provides a strong desire to undo the current situation. By 

this definition, regret can be experienced not only in the aftermath of a behavior and its 

outcome (i.e., retrospective regret) but also when imagining the future occurrence of an 

undesirable outcome associated with a course of action (i.e., anticipated regret). Regret thus 

connects the past and the future in the present (Zeelenberg & Pieters). That is, while watching 

a narrative with counterfactual thinking, the audiences’ current emotional experience becomes 

tied, by regret, to their foreseeable emotional responses to a future similar encounter. 

 When the character in the narrative engages in counterfactual thinking after a negative 

event, the character feels regret for his/her behavior. Audiences transported into the narrative 

world are likely to experience counterfactual thinking and the feeling of regret, as if they were 

that character (Tal-Or et al., 2004). Such retrospective regret, resulting from counterfactual 

thinking, provides the audience with emotional feedback about an existing behavioral 

problem (Baumeister, Vohs, DeWall, & Zhang, 2007), and thus prompts them to make 

behavioral changes. Feeling regret simultaneously acts as a gateway into the future by 

enabling the audience to foresee the regretful experience when they imagine themselves 

repeating the problematic behavior. Because human beings are regret aversive, such 

anticipated regret becomes a motivational force to regulate the behavior in order to prevent 

future regretful events (Zeelenberg & Pieters). Furthermore, causal inference that occurs in 

counterfactual thinking propels a feasible action plan to avoid future regret. The combination 

of a negative emotion, such as regret, with a behavioral plan can enhance the message to 
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persuade people to change their risky behavior. For instance, success is more likely when the 

health message provides an efficacious solution to address the threat (Witte & Allen, 2000). 

 In the cognitive pathway, counterfactual thinking exerts its influence by engaging the 

audience in mental simulation (Tal-Or et al., 2004), that is, the cognitive representation that 

imitates a series of events (Sanna, 2000). Cognitive imitation involves reconstructing the past 

(i.e., retrospective simulation) as well as constructing future possibilities (i.e., prospective 

simulation). Like regret, mental simulation stems from counterfactual thinking and enables 

people to look back in order to look ahead (Markman & Dyczewski, 2013). Therefore, in the 

narratives, mental simulation about the past affords the viewers an experiential opportunity to 

learn from the character’s problematic behavior and its associated negative consequences; 

mental simulation about the future enables the audience to avoid the character’s problematic 

behavior and to mentally rehearse the new behavior for goal attainment.  

 The character’s counterfactual thoughts provide an alternative as a reference value for 

success (Segura & Morris, 2005). Such thoughts engage the audience in retrospective 

simulation to compare the character’s reality and the reference standard (i.e., alternative 

reality in counterfactual thoughts). Hence, such comparisons highlight the extent to which the 

outcome, in the reality, falls short of the reference standard, and thus sheds light on the 

inadequacy of the character’s behavior in goal pursuit. Furthermore, the retrospective 

simulation alerts the audience to change their behavior for successful goal pursuit. For 

example, to promote adherence to treatment regimen, audiences watch a narrative about the 

character’s hospitalization for complications because of his/her nonadherence. In this case 

study, the character’s counterfactual thought was that she would have had the physical fitness 

for social activity, if only she had followed the treatment regimen. Watching her engaging in 

counterfactual thinking facilitates the audience to compare her factual reality (i.e., 

hospitalization) and the reference standard for success (i.e., alternative reality in the 
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counterfactual thought––to be physically fit). The comparison helps the audience realize the 

inadequacy of the character’s nonadherent behavior to pursue her goal for physical fitness.   

 The character’s counterfactual thoughts also facilitate prospective simulation, 

constructing future possibilities, which has important affective and cognitive influences on 

goal pursuit and behavioral regulation (Taylor et al., 1998). From the affective perspective, 

envisioning future possible unfavorable consequences associated with repetitive problematic 

behavior will result in negative emotions, such as anticipated regret, which is vital 

informational input for deciding for the future and for fostering behavioral modification to 

avoid future unpleasant feelings (Baumeister et al., 2007). From the cognitive perspective, 

counterfactual thoughts prescribe an alternative course of action by imagining potentially 

desirable outcomes, which heighten the intention to success-facilitating actions in the future 

(Roese, 1994). Visualization also affords greater confidence to perform the alternative 

behavior because people rehearse by mentally visualizing the steps to enact the behavior 

(Bandura, 1986). Thus, prospective simulation improves performance by avoiding the 

problematic behavior and by crystalizing the alternative behavior.  

Counterfactual Thinking and Regulatory Focus in Narrative Persuasion 

 Regulatory focus theory (Higgins, 1998) distinguishes two behavioral self-regulatory 

orientations by which people’s goals are met: promotion and prevention. A promotion 

orientation focuses on approaching desirable end states and is concerned with gains and 

accomplishments. Furthermore, a promotion focus is associated with the sensitivity to the 

presence or absence of positive outcomes. In contrast, a prevention orientation focuses on 

avoiding undesirable end states and is concerned with security and protection. A prevention 

focus is associated with the sensitivity to the presence or absence of negative outcomes. 

Applying promotion and prevention focus as persuasive appeals in designing messages yield 

different persuasive effects (e.g., Micu & Chowdhury, 2010). In this study, regulatory focus 
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was applied as a message feature in narrative design. 

 Because counterfactual thoughts are often responses to failure rather than success, Roese 

et al. (1999) argued that, in the context of counterfactual thinking, the application of 

regulatory focus can be centered on two types of failure outcomes: promotion goal failure 

(i.e., absence of positive outcomes) and prevention goal failure (i.e., presence of negative 

outcomes). The current study adopted their concept of two failure outcomes. Based on the 

regulatory focus specified goal failure, the negative event experienced by the character in a 

narrative (e.g., I got an “F” for a required course) can be devised either in terms of promotion-

framed goal failure, emphasizing the absence of a positive outcome (e.g., I lost my 

scholarship), or prevention-framed goal failure (e.g., I need to repeat the course), emphasizing 

the presence of a negative outcome.  

 Previous studies in psychology have shown that regulatory focus is related to anticipated 

regret (Leder, Florack, & Keller, 2013) and mental simulation (Spiegel et al., 2004). Whereas 

those psychological studies conceptualized regulatory focus as a temporarily activated 

processing style, the current study conceptualized the goal failure, specified by regulatory 

focus, as a story characteristic. Little is known about how audiences react affectively and 

cognitively when they are exposed to narratives accompanied with promotion-framed goal 

failure and prevention-framed goal failure. Therefore, two research questions were posed: 

RQ1: How does exposure to narratives with promotion-framed failure, as opposed to 

prevention-framed failure, influence (a) anticipated regret and (b) mental simulation? 

Additive/Subtractive Counterfactual Thinking   

When experiencing a goal failure, people have the tendency to engage in counterfactual 

thinking (Epstude & Roese, 2011). One way to think about how the goal could have been 

achieved is to add or subtract antecedents (Epstude & Roese, 2008). To reconstruct the reality, 

additive counterfactuals, conceptually akin to the regret of inaction, emphasize the addition of 
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antecedents that were not present in reality (e.g., If I had studied for the exam), whereas 

subtractive counterfactuals, conceptually akin to the regret of action, highlight the removal of 

antecedents that were present in reality (e.g., If I hadn’t skipped the exam review class). 

Empirical evidence supports the preparative function of additive over subtractive 

counterfactuals (Page & Colby, 2003). Additive counterfactuals, which encourage thinking 

beyond what actually happened, can better serve the preparative function in order to facilitate 

improvement by specifying exactly what people should do in the future; therefore, such 

counterfactuals foster creative solutions to correct past failures (Roses & Olson, 1993). In 

contrast, subtractive counterfactuals, which restrict people’s deliberation about what had 

actually happened, suggest avoiding/eliminating future actions responsible for goal failure. 

Furthermore, in problem solving contexts, additive counterfactuals facilitate more mental 

simulation to generate alternative antecedents than subtractive counterfactuals do (Markman 

et al., 2007). Based on these findings, this study hypothesized that patients who are exposed 

to narratives with additive counterfactuals will experience greater anticipated regret and 

engage in more mental simulations than those who are exposed to narratives with subtractive 

counterfactuals. Two hypotheses were proposed: 

H1: Exposure to narratives with additive counterfactuals, as opposed to subtractive 

counterfactuals, will lead to greater levels of (a) anticipated regret and (b) mental simulation. 

The Joint Influence of Promotion-/Prevention-framed Goal Failure and 

Additive/Subtractive Counterfactual Thinking 

 Research in social psychology has shown that there is a connection between 

promotion/prevention failure and additive/subtractive counterfactuals. For instance, in Roese 

et al.’s study (1999), people were more likely to respond with additive counterfactual thinking 

(i.e., addition of omitted actions) in promotion failure situations (i.e., absence of positive 

outcomes), but they were more likely to respond with subtractive counterfactual thinking (i.e., 
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removal of committed actions) in prevention failure situations (i.e., presence of negative 

outcomes). However, psychotherapy researchers suggest the opposite to increase adaptive 

functioning. In Strauman et al.’s study (2015), the participants experienced less psychological 

distress when they engaged in additive counterfactual thinking when facing with promotion 

failure, or when they engaged in subtractive counterfactual thinking when facing with 

prevention failure. 

 Although psychological studies provided consistent evidence on the association between 

promotion/prevention failure and additive/subtractive counterfactuals, the patterns of how 

these two notions interact with each other to exert persuasive influence is less understood in 

the context of narrative communication. This study is the first attempt to examine the joint 

effect of promotion/prevention failure and additive/subtractive counterfactuals as story 

characteristics on audience’s anticipated regret and mental simulation. Therefore, two 

research questions were posed:  

RQ2: In the prevention-framed failure condition, how do narratives with additive 

counterfactuals and narratives with subtractive counterfactuals influence audience’s (a) 

anticipated regret and (b) mental simulation?  

RQ3: In the promotion-framed failure condition, how do narratives with additive 

counterfactuals and narratives with subtractive counterfactuals influence audience’s (a) 

anticipated regret and (b) mental simulation?  

Mental Simulation, Anticipated Regret, and Behavioral Intention 

 Imagination, triggered by counterfactual thinking, can elicit emotions because mental 

simulation leads people to engage in cognitive appraisal of past and future events (Baumeister 

et al., 2007). When people engage in prospective simulation for goal pursuit, they evaluate the 

future outcome of performing an imagined behavior; this cognitive evaluation forms the basis 

to make affective forecasts (Baumgartner et al., 2008). Therefore, mental simulation is likely 
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to be associated with anticipated regret. 

 Mental simulation is beneficial to form goal-directed intention and behavior (Markman & 

Dyczewski, 2013). First, imagination, through mental visualization, makes the future event 

seem true and more likely to happen. Second, mental simulation generates a plan with specific 

steps leading to the desired goal. Third, it yields affective responses that provide the fuel for 

realizing the action. Finally, it fosters motivation and efficacy to perform the behavior. Pham 

and Taylor’s study (1999), for example, provided evidence for the link between mental 

simulation and behavior. Based on these findings, this study predicted that patients who 

engage in mental simulation will experience higher anticipated regret, and they will have 

greater intention to adhere to the treatment regimen. Two hypotheses were posited: 

H2: Mental simulation will be positively related to (a) anticipated regret and (b) behavioral 

intention to adhere to the treatment regimen.  

Anticipated Regret, Attitude, and Behavioral Intention 

 When a decision is important, people tend to anticipate potential regret about the 

negative consequences of a certain course of action (Zeelenberg & Pieters, 2008), and that 

anticipation can exert motivational influence on their behavioral intention (Baumgartner et al., 

2008). A recent systematic review has shown that anticipated regret is a significant predictor 

of behavioral intention and, in turn, positively influences health behavior such as more 

responsible alcohol use, condom use, and physical exercise (Koch, 2014).  

 In addition to behavioral intention, this study argues that anticipated regret also exerts 

influence on attitude toward healthy behavior, because emotion and attitude are evaluative 

responses toward a specific behavior (Clore & Schnall, 2005). Given that affective reactions, 

such as regret, are a form of evaluation based on cognitive appraisal of a behavior, the 

evaluations manifested in regret toward the behavior may influence the evaluative orientation 

of the attitude toward the behavior. 
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Although attitude and anticipated regret embrace the evaluative component, anticipated 

regret remains a direct and unique contribution to behavioral intention because of its 

motivational effect associated with regret aversion. Evidence corroborates the differences 

between anticipated regret and attitude in terms of their conceptual distinctiveness and their 

unique influence on behavioral intention (Sandberg & Conner, 2008).  

Peritonitis has severe health consequences such as hospitalization and death; therefore, 

the decision to adhere to the PD-related treatment regimen is important, and hence, patients 

are likely to anticipate the potential regret associated with nonadherence. Based on the 

evidence, above, this study predicted that patients who experience a greater extent of 

anticipated regret are more likely to have a higher intention to adhere to the treatment 

regimen. Furthermore, patients with higher anticipated regret are more likely to hold a 

positive attitude toward adherence to the treatment regimen. Two hypotheses were posited: 

H3: Anticipated regret will be positively related (a) to attitude toward adherence to the 

treatment regimen and (b) to behavioral intention to adhere to the treatment regimen. 

Attitude and Behavioral Intention  

Attitude toward a given behavior is defined as a favorable or an unfavorable self-

evaluation of one’s own performance of the behavior in question; attitude is hypothesized as a 

significant predictor of behavioral intention (Ajzen & Fishbein, 2005). A meta-analysis 

supports the prediction that the more favorable the attitude individuals hold toward a given 

behavior the more likely they intend to take action (McEachan et al., 2011). Therefore, this 

study postulated that patients’ attitude toward adherence to the treatment regimen is likely to 

be a positive influence on their intention to adhere. The hypothesis posited: 

H4: Attitude toward adherence will be related positively to intention to adhere.  

Method 

Participants and Procedures 
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A 2 (Goal failure framing: Promotion-framed goal failure versus Prevention-framed goal 

failure) by 2 (Counterfactual thoughts: Additive versus Subtractive) between-subject 

experimental design was conducted. To enhance the validity, this study’s participants were 18-

year-old patients, or older, under PD treatment.1 They were recruited through the assistance of 

the renal patients’ self-help groups,2 and a total of 136 patients participated in the experiment. 

Each experimental condition had 34 participants. Male participants constituted 44.9%, and 

their mean age was 55.74 years old (SD = 11.10). The average time on PD treatment was 3.66 

years (SD = 3.39). 

 Upon arrival, to obtain the participants’ consent for participation, a trained research 

assistant explained to them the general purpose and procedure of the experiment. Then, they 

were given an iPad and a headset to watch the animated narrative (i.e., the stimulus). Based 

on the experimental manipulations, four versions of the animated narrative were prestored on 

the iPad. Through the random digit table, the participants were randomly assigned to watch 

one of the four 10-minute animated narratives. Afterwards, the assistant read aloud, to the 

participants, a set of questions regarding the narrative, and recorded their answers.3 The entire 

process took approximately 30 minutes.        

                                                      
1 For the validity of this study, excluded from the recruitment process were patients (a) only on intermittent 
peritoneal dialysis; (b) switching to haemodialysis; and (c) physically, mentally, or psychologically incapable of 
verbally answering questions. 
2 These groups consist of patients with kidney related diseases who want to develop a stronger network and to 
receive peer support from other renal patients. An executive committee, formed by a group of volunteer patients, 
operates each self-help group. To increase the renal patient response rate, this study collaborated with the groups 
for participant recruitment because (1) these self-help group committee members have a wide personal network 
of peritoneal dialysis patients and are aware of which treatment their members are on, and thus, saved resources 
to identify and reach potential participants; and (2) there is a high level of trust between the committee and the 
patients as well as among the patients themselves. Therefore, PD patients responded more positively to the 
research invitation. Eight out of nine Hong Kong renal patients’ self-help groups agreed to assist in the 
participant recruitment.  
3 The research assistant read the survey questions to the participants for two reasons. First, because a large 
portion of the end-stage renal disease patients in Hong Kong is over 60 years old (Leung, Cheung, & Li, 2015), a 
significant number of participants in this study were elderly (35.6%), and some of them have weak eyesight or 
limited reading and writing skills. Second, many patients undergoing long-term dialysis commonly experience 
fatigue (Jhamb, Weisbord, Steel, & Unruh, 2008). Thus, reading the survey items aloud to them was likely to 
lower the burden of filling out the questionnaire by themselves, and was likely to increase their willingness to 
participate in the study. To avoid the interviewer’s bias, before the data collection, the assistant underwent a 
training session conducted by an experienced researcher. 
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Stimuli 

Four versions of animated narratives (i.e., experimental stimuli) were developed 

according to the principles of promotion/prevention failure and additive/subtractive 

counterfactual thinking. The narratives were based on medical information about peritonitis 

and the peritoneal dialysis treatment regimen; to ensure accuracy, a nephrologist reviewed the 

contents. The narrative entailed a female PD patient who was admitted to the hospital during 

the Chinese New Year, and while she was hospitalized she reflected on her nonadherence and 

her experience of peritonitis. Each narrative consisted of four plots. The first plot portrayed 

dialogues between two female PD patients, where the protagonist explains why she was 

admitted to the hospital, namely, for peritonitis. The experimental manipulation of promotion- 

and prevention-framed goal failure was inserted here. The protagonist defined the event of her 

hospitalization, which occurred during the holiday, either in terms of promotion failure (i.e., 

absence of positive outcome) or prevention failure (i.e., presence of negative outcome). The 

conversation included peritonitis information and symptoms.   

In the second plot, the protagonist recalled the three treatment procedures she did not 

adhere to in the dialysis process at home, which led to peritonitis: not using a hand sanitizer, 

not wearing a face mask, and not using sterilized gauzes––these procedures were selected 

based on previous studies (Firanek & Guest, 2011; Fung et al., 2016). In the third plot, the 

protagonist responded to her negative situation by engaging in counterfactual thinking about 

how it could have been different had she adhered to the treatment regimen. The experimental 

manipulations of the additive/subtractive counterfactuals and the proper procedures were 

inserted in this plot. The fourth plot portrayed a visit from the protagonist’s family, and the 

additive/subtractive counterfactual manipulations were inserted here, too.  

 Promotion-/Prevention-framed Goal Failure. Based on the regulatory focus, the 

negative situation of the PD patient’s hospitalization for peritonitis, during the Chinese New 
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Year, was manipulated, and it conceptualized as two types of goal failures: promotion goal 

failure (the absence of positive, desirable end states), and prevention goal failure (the presence 

of negative, undesirable end states) (Roses et al., 1999). Specifically, in the promotion-framed 

failure condition, the goal failure message emphasizing the absence of positive outcomes was 

“I was admitted into the hospital for peritonitis, and I could not celebrate the Chinese New 

Year with my family.” In the prevention-framed failure condition, the goal failure message 

stressing the presence of negative outcomes was “I was admitted into the hospital for 

peritonitis where I had to stay during the Chinese New Year.” 

 Additive/Subtractive Counterfactuals. The protagonist’s counterfactual thoughts were 

manipulated based on additive/subtractive counterfactuals. In the additive counterfactual 

condition, the protagonist imagined adding an action to the past event, “If only I had adhered 

to the treatment regimen, I would have the physical fitness for social activities” and “If only I 

had followed the nurse’s treatment regime instructions, I would have the physical fitness for 

social activities.” In the subtractive counterfactual condition, she imagined removing an 

action that she incurred, “If only I had not ignored the treatment regimen, I would have the 

physical fitness for social activities” and “If only I had not refused to follow the nurse’s 

treatment regime instructions, I would have the physical fitness for social activities.”         

Measures 

Manipulation checks. Four sets of items were used to check the potency of the 

experimental manipulations. First, to examine respondents’ engagement in the narrative, the 

short form of the narrative transportation scale was used (α = .77) (Appel et al., 2015). 

Second, the perception of the promotion-framed failure and the prevention-framed failure 

were expected to be a negative equivalent, because counterfactuals are frequently triggered by 

negative events (Roese et al., 1999). The item used to assess respondents’ perceived negativity 

of the event depicted in the narrative was “The hospitalization for peritonitis in the narrative 
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was very unpleasant.” The respondents answered using a 7-point scale anchored by (1) 

disagree to (7) agree. Third, one dichotomous item measured the success of the manipulation 

of promotion-/prevention-framed failure. According to the particular narrative that they 

watched, respondents were asked to choose one of two statements to best describe the 

protagonist’s thought: “the protagonist described her failure to pursue a positive outcome” 

(promotion-framed failure was coded as 1) or “the protagonist described her failure to avoid a 

negative outcome” (prevention-framed failure was coded as 0). Finally, another dichotomous 

item measured the success of the manipulation of additive/subtractive counterfactuals. Based 

on the counterfactual conditions to which the participants were exposed, they were asked to 

choose one of two statements to best describe the protagonist’s thought: “The protagonist 

thought of an action that she didn’t do, but wished she had done” (additive counterfactuals 

were coded as 1) or “The protagonist thought of an action that she did do, but wished she had 

not done” (subtractive counterfactuals were coded as 0). 

Mental simulation. A single item ranging from 1 (not at all) to 7 (a great deal) measured 

respondents’ self-assessed degree of mental simulation (“To what extent did you think about 

what could have been different to change the outcome in the narrative?”). This item was 

created for this study because the measures of mental simulation in some of the related studies 

identified in the literature were not appropriate.4 The meaning of the mental simulation 

construct guided the development of this item.   

Anticipated regret. Three items were used to assess the intensity of anticipated regret. 

Respondents were asked, “How regretful, sorry, or remorseful would you expect to feel if you 

were hospitalized for peritonitis because of nonadherence to the treatment regimen?” They 

                                                      
4 When developing the measure of the mental simulation construct, during the searching process it was unable to 
identify a well-established multi-item scale in the literature of narrative persuasion. Although two related studies 
were found (Escalas, 2004; Janssen et al., 2013), their measures were not useful for measuring mental simulation 
in the context of narratives accompanied with counterfactual thinking. However, a two-item measure in Escalas 
(2004) and a single-item measure in Janssen et al. (2013) were used in this current study as a background 
reference to construct the item of mental simulation.    
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rated each item on a 7-point scale (1 = not at all, 7 = a great deal) (α = .76).  

Attitude toward the treatment regimen. Three statements5 were used to examine 

attitude toward the treatment regimen. Respondents indicated their level of agreement on each 

statement on a 7-point scale (1 = strongly disagree, 7 = strongly agree) (α = .75).  

Behavioral intention. Three statements5 were used to assess respondents’ intention to 

adhere to the treatment regimen. Respondents indicated their level of agreement on each 

statement on a 7-point scale (1 = strongly disagree, 7 = strongly agree) (α = .71).  

Control variables. To control for the influence of extraneous variables, individual 

characteristics were used as control measures. Individual characteristics included education 

(measured as educational attainment ranging from no schooling to postgraduate), monthly 

household income (measured by six categories ranging from no income to US$5,000 or 

above), age (birth year), gender (0 = female, 1 = male), marital status (0 = other, 1 = 

married), residential status (0 = living with someone, 1 = living alone), time on the PD 

treatment (months), and peritonitis episodes (a dichotomous scale measured whether or not 

the respondent had ever experienced peritonitis: 0 = no, 1 = yes). 

Results 

Manipulation Check 

The results of the one-way ANOVA showed that there was no significant difference on 

respondents’ engagement in the narratives across the four experimental conditions, F(3, 132) 

= 1.09, p = .36. Furthermore, the mean scores of narrative engagement of the four conditions 

were all higher than 4.6 out of 7. This indicated that in all four conditions, patients were 

highly involved in the narratives without significant differences. Another one-way ANOVA 

was conducted to assess the perceived negativity of the event in the narratives. The findings 

showed that no significant difference was observed across the conditions, F(3, 132) = 1.62, p 

= .19. The mean scores of perceived negativity of the four conditions were all higher than 4.6 
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out of 7. This indicated that, in the four conditions, patients perceived the hospitalization 

experience similarly as negative.  

To evaluate the effectiveness of the manipulation of promotion-/prevention-framed goal 

failure, an independent sample t test was performed. A statistically significant group 

difference was observed in the expected direction, according to the manipulation, t(123) = 

5.41, p < .001.The results showed that, in the promotion-framed failure condition, 

significantly more participants chose the statement “the protagonist described her failure to 

pursue a positive outcome” (coded as 1), M = .80, SD = .40. By contrast, in the prevention-

framed failure condition, significantly more participants chose the statement “the protagonist 

described her failure to avoid a negative outcome” (coded as 0), M = .38, SD = .48. In a 

similar vein, to examine the effectiveness of the manipulation of additive/subtractive 

counterfactuals, an independent sample t test was performed. The result indicated a statistical 

significant group difference in the expected direction, according to the manipulation, t(110) = 

10.95, p < .001. Specifically, in the additive counterfactual condition, significantly more 

participants chose the statement “the protagonist thought of an action that she didn’t do, but 

wished she had done” (coded as 1), M = .75, SD = .44. In contrast, in the subtractive 

counterfactual condition, significantly more participants chose the statement “the protagonist 

thought of an action that she did do, but wished she had not done” (coded as 0), M = .07, SD 

= .26.   

Hypotheses and Research Questions 

Using maximum likelihood estimation with robust standard errors in Mplus 6.11, I 

examined the statistical fit of the measurement model, followed by the full structural model. 

Anticipated regret, attitude toward adherence, and intention to adhere were measured as latent 

constructs; mental simulation was treated as an observed variable. Promotion-/prevention-

framed failure, additive/subtractive counterfactuals, and their interaction term were the 
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experimental manipulations; each was treated as an observed variable by fixing the error 

variance at zero. Using the residual approach, individual characteristics were controlled in the 

measurement and structural models (Stephenson & Palmgree, 2001). The measurement model 

indicated that the data achieved a good fit without model modification,5,6 CFI = 1.0, SRMR = 

0.05, RMSEA = 0.00 (90% CI: .00, .07), χ2 (24, N = 134) = 22.63, p = .54, and the structural 

model achieved a good fit4 without model modification, CFI = .96, RMSEA = 0.05 (90% 

CI: .01, .08), χ2 (55, N = 134) = 74.30, χ2 /df = 1.35, p = .04, SRMR = 0.06 (see Figure 2). The 

correlations among the variables are presented in Table 1.  

RQ1a and RQ1b asked how promotion-/prevention-framed failure directly influenced 

anticipated regret and mental simulation. The findings showed that respondents who were 

exposed to promotion-framed failure, as opposed to prevention-framed failure, yielded a 

higher level of mental simulation (β = .23, p = .06). However, between the two, there was no 

significant difference on anticipated regret, β = .16, p = .23.  

H1 predicted additive/subtractive counterfactuals had a direct influence on anticipated 

regret and mental simulation. Specifically, it hypothesized a significant difference between 

additive and subtractive counterfactuals on (H1a) anticipated regret and (H1b) mental 

simulation. The findings revealed that respondents who were exposed to the additive 

                                                      
5 The confirmatory factor analyses (CFA) showed that the factor loadings of the three statements of attitude 
toward adherence to the treatment regimen were (1) “To prevent peritonitis, carrying out the treatment 
procedures while exchanging fluid is necessary.” = .71, p < .001; (2) “For the sake of my health, it’s important to 
perform the treatment procedures.” = .70, p < .001; and (3) “Performing the treatment procedures while 
exchanging the fluid is helpful to prevent peritonitis.” = .73, p < .001. The factor loading of the three statements 
of behavioral intention were (1) “I will carry out the treatment procedures while exchanging fluid.” = .64, p 
< .001; (2) “I am going to practice the treatment procedures while exchanging fluid.” = .63, p < .001; and (3) “I 
intend to perform the treatment procedures as shown in the narrative.” = .81, p < .001. The factor loading of the 
three items of anticipated regret were (1) sorry = .61, p < .001; (2) regretful = .79, p < .001; and (3) remorseful 
= .75, p < .001. 
6 According to guidelines for adequate and/or acceptable mode fit (Holbert & Stephenson, 2002; Hu & Bentler, 
1995), a value of the root mean squared error of approximation (RMSEA) below .06 is considered a good fit, and 
a value less than or equal to .08 indicates an adequate fit with the upper bound of the 90% RMSEA confidence 
interval less than .10. A value of Comparative Fit Index (CFI) greater than .90 indicates an adequate fit, and a 
value greater than .95 suggests a good fit. The value of a standardized root mean squared residual (SRMR) of 
less than .08 is considered acceptable. A nonsignificant chi-square distributed test statistic (χ2) is considered a 
good fit; however, this statistic is sensitive to sample size. Therefore, the χ2/df was also reported where a value 
less than five suggested a good fit (Kline, 2005). 
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counterfactuals, as opposed to the subtractive counterfactuals, led to higher levels of 

anticipated regret (β = .43, p = .001) and mental simulation (β = .27, p = .02). H1a and H1b 

were supported.  

RQ2 and RQ3 asked whether promotion-/prevention-framed failure and 

additive/subtractive counterfactuals, had a direct, joint influence on anticipated regret and 

mental simulation. Significant interaction effects on anticipated regret (β = -.42, p = .01) and 

mental simulation (β = -.29, p = .049) were observed. Simple analyses were further conducted 

to explore the nature of the interaction. The results showed that in the prevention-framed 

failure condition, patients who were exposed to additive counterfactuals (M = 5.06) expressed 

a greater level of anticipated regret than those who were exposed to subtractive 

counterfactuals (M = 3.88), F(1, 132) = 10.42, p = .002. Similarly, in the prevention-framed 

failure condition, patients who were exposed to additive counterfactuals (M = 5.20) expressed 

a greater level of mental simulation than those who were exposed to subtractive 

counterfactuals (M = 4.13), F(1, 132) = 5.13, p = .03. The different effects on anticipated 

regret and mental simulation (RQ2a and RQ2b) are graphically depicted in Figure 3 and 4.  

However, in the promotion-framed failure condition, the level of anticipated regret 

between patients who were exposed to subtractive counterfactuals (M = 4.45) and those who 

were exposed to additive counterfactuals (M = 4.14) did not have a statistically significant 

difference, F(1, 132) = .66, p = .42 (RQ3a). Likewise, the level of mental simulation between 

patients who were exposed to subtractive counterfactuals (M = 5.02) and those who were 

exposed to additive counterfactuals (M = 4.79) was not significantly different, F(1, 132) 

= .22, p = .64 (RQ3b).  

H2a, which postulated a direct, positive association between mental simulation and 

anticipated regret, was supported, β= .22, p = .02. H2b predicted a direct, positive influence of 

mental simulation on behavioral intention, and was not supported (β = .03, p = .78). 
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H3a and H3b, which hypothesized a direct, positive influence of anticipated regret on 

attitude and behavioral intention, were supported. Patients who experienced a greater intensity 

of anticipated regret were more likely to have a positive attitude toward adherence (β = .28, p 

= .02) and a greater intention to adhere (β = .29, p = .02). Finally, H4, which predicted a 

direct, positive relationship between attitude toward adherence and behavioral intention, was 

supported, β = .48, p < .001.  

Discussion 

 This study expands on Tal-Or et al.’s research on counterfactual thinking by examining 

how counterfactual thinking can enhance the persuasiveness of narratives as well as how 

promotion-/prevention-framed goal failure interact with additive/subtractive counterfactuals. 

To investigate the narrative effect on PD patients’ attitude toward and behavioral intention of 

adherence to the treatment regimen, this study designed four different animated narratives as 

experimental stimuli based on the concepts of counterfactual structure and regulatory focus. 

The study provides an important theoretical contribution to advance our understanding of 

the underlying process of how narratives with counterfactuals exert persuasive influence on 

an audience’s attitude toward and intention of advocated health behavior. Its findings provide 

empirical support to the proposed process that narratives with counterfactuals influence 

attitude and behavioral intention by eliciting anticipated regret and mental simulation. 

Consistent with the predictions (H3a and H3b), anticipated regret elicited by counterfactuals 

in narratives is likely to directly influence attitude and behavioral intention (see Figure 2). As 

predicted (H2a), mental simulation elicited by counterfactual thoughts in narratives is likely 

to directly influence anticipated regret. However, inconsistent with the literature, mental 

simulation shows no direct, significant influence on behavioral intention to adhere to the 

regimen (H2b). To better understand this nonsignificant finding, I did a post hoc analysis to 

investigate whether the effect of mental simulation on behavioral intention is mediated by 
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anticipated regret. The findings indicated that mental simulation influences behavioral 

intention via two indirect paths associated with anticipated regret (β = .09, p = .049) (see 

Figure 2). In other words, patients are likely to engage in mental simulation after their 

exposure to narratives with counterfactuals; such simulation about future consequences of a 

problematic action is likely to result in anticipated regret, which may facilitate the formation 

of behavioral intention (i.e., mental simulation  anticipated regret  behavioral intention), 

and it may influence the behavioral intention by changing the patient’s attitude toward 

adherence (i.e., mental simulation  anticipated regret  attitude toward adherence  

behavioral intention). 

The most intriguing findings were the joint influence of promotion-/prevention-framed 

failure and additive/subtractive counterfactuals. That is, in the condition of narratives framing 

the goal failure as the presence of negative outcomes (i.e., prevention-framed goal failure), 

patients experienced more anticipated regret and engaged in a greater extent of mental 

simulation when they were exposed to additive counterfactuals (i.e., reconstruct reality by 

adding antecedents) as opposed to subtractive counterfactuals (i.e., reconstruct reality by 

removing antecedents) (RQ2, and see Figures 3 and 4). In the narratives framing the goal 

failure as the presence of negative outcomes, the audience experienced a situation of failure to 

prevent a loss (Higgins, 1998). Therefore, audiences are more prone to the counterfactuals 

that can guide them what to do to avoid such negative outcomes in the future. However, in the 

narratives framing the goal failure as absence of positive outcomes (i.e., promotion-framed 

goal failure), patients’ level of anticipated regret and mental simulation did not differ 

significantly when they were exposed to additive counterfactuals or subtractive 

counterfactuals (RQ3). Additional research is needed to provide more evidence on promotion-

framed goal failure condition.   

 The findings also enhance our understanding of the varied effects of counterfactual 
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structure and regulatory goal failure in narrative persuasion. Consistent with the literature, 

patients who are exposed to narratives with additive counterfactuals, as opposed to subtractive 

counterfactuals, are more likely to experience a greater extent of anticipated regret and mental 

simulation (H1a and H1b). Furthermore, promotion-framed goal failure, as opposed to 

prevention-framed failure, is more likely to foster mental simulation (RQ1b). When patients 

are exposed to narratives that frame the goal failure as absence of positive outcomes, they are 

more likely to engage in mental simulation. As argued by Roese et al. (1999), promotion 

failure is associated with thoughts focusing on actions, whereas prevention failure is 

associated with thoughts focusing on inaction. Mental simulation facilitates a deliberate action 

plan to achieve future goals (Taylor et al., 1998). Therefore, exposure to narratives with 

promotion-framed failure is likely to foster a greater extent of mental simulation. 

Nevertheless, there was no significant difference in anticipated regret between promotion-

framed failure and prevention-framed failure (RQ1a). To better understand this finding, I 

conducted a post hoc analysis to examine the means between the two frames. The analysis 

showed that patients exposed to narratives emphasizing the goal failure as absence of positive 

outcomes (M = 4.31) and those exposed to narratives emphasizing the goal failure as presence 

of negative outcomes (M = 4.47) experienced a similar high level of anticipated regret. These 

findings are consistent with Leder et al.’s reasoning (2013): Both promotion and prevention 

failure are likely to elicit anticipated regret, depending on which goal orientation is 

predominantly on people’s mind, and such intensity of feeling is less likely to be significantly 

different.  

 Consistent with the cumulative evidence (McEachan et al., 2011), the findings of this 

study also provide support for the link between individuals’ attitude toward a behavior and 

their intention to perform that behavior (H4).  

 Besides theoretical contributions, this study also sheds light on the design of narratives 
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for health communication. Evidence supports the use of counterfactual thinking to enhance 

narrative persuasiveness. Therefore, health communicators can use counterfactual thinking as 

a dramatic device to design narratives for persuading audiences to engage in healthy behavior. 

Because the persuasive effect varies depending on the combinations of promotion-

/prevention-framed goal failures and additive/subtractive counterfactuals, when designing the 

narratives, health communicators should be cautious about which subtype of counterfactual 

applies. Namely, when framing the goal failure as the presence of negative outcomes, it would 

be better to use additive counterfactuals to specify what the audience should do to avoid the 

recurrence of the negative outcomes.  

Limitations and Suggestions for Future Research 

One limitation of this study is that the findings cannot generalize to the whole PD patient 

population in Hong Kong. Patients who infrequently contact the renal patients’ self-help 

groups might be underrepresented. Nevertheless, these self-help groups are more informed 

about their members’ treatment modality and their mental and physical capabilities; members 

also trust each other. As such, recruitment assistance from the groups can be more effective to 

identify potential participants for a study and to increase the response rate. The internal 

validity of this study is strong: (a) its sample can represent typical PD patients and (b) it 

examined the psychological mechanism in a controlled experimental setting. To improve 

representation and generalization, future research might recruit patients by random selection 

and by enlarging the sample size. Furthermore, in this study, to examine the effect of types of 

counterfactual thinking on narrative persuasiveness, one narrative per experimental condition 

and one health issue (i.e., adherence to the treatment regimen of peritoneal dialysis) was used, 

and as a result, may not be an ideal for generalization. For improvement, future research 

might explore other health issues and examine more than one narrative in each experimental 

condition. 
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Another limitation is the construct of mental simulation measured by a single item. 

Although the development of the item is based on the meaning of the mental simulation 

construct, and that it has face validity to measure the construct, the single item measure may 

not be able to adequately capture all the aspects in the construct. For example, while the one 

item represents the dimension of retrospective simulation (i.e., reconstructing the past), the 

dimension of prospective simulation (i.e., constructing the future possibilities) is likely to be 

under-represented. Therefore, future research should develop a multi-item measure that can 

fully capture retrospective and prospective simulation. In addition, future research might also 

use cognitive response measures to gain more understanding of how narratives with 

counterfactuals influence mental simulation.  

 Moreover, to expand our understanding of the role of counterfactual thinking in narrative 

persuasion, future research should examine other counterfactual subtypes such as 

upward/downward counterfactuals.    
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Table 1. Pearson’s correlations among variables. 
 1 2 3 4 5 6 
1. Additive counterfactuals 1.00      
2. Promotion-framed failure .00 1.00     
3. Mental simulation .11 .06 1.00    
4. Anticipated regret .14 -.05 .24** 1.00   
5. Attitude toward adherence .24** -.03 .05 .18* 1.00  
6. Behavioral intention to adhere .21* -.02 .08 .27** .40*** 1.00 

Note. * p < .05, ** p < .01, *** p < .001. 
 



Figure 1. Proposed Process of How Narratives Accompanied With Counterfactuals Influence Audience’s Attitude, Intention and Behavior 
 
 

 
  



Figure 2. Structural Model.  
 

 
Note. The coefficients were standardized beta, * < .05, ** < .01, *** < .001. 
  



Figure 3. Effects of Promotion-/Prevention-framed Failure and Additive/Subtractive Counterfactuals on Anticipated Regret.  
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Figure 4. Effects of Promotion-/Prevention-framed Failure and Additive/Subtractive Counterfactuals on Mental Simulation. 
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