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Purpose: Extensive research has shown that reversible decisions yield lower post-decision satisfaction than irreversible decisions.
However, to date, little is known about how decision reversibility affects post-decision satisfaction. Based on regret theory, this study
aimed to examine the mediating role of counterfactual thinking and anticipated regret in the association between decision reversibility
and satisfaction.

Methods: In this study (130 participants), participants were randomly assigned to two personnel decision situations with reversible
and irreversible decision outcomes, and all participants completed questionnaires during the process of completing the decision task.
The questionnaires used included the Counterfactual Thinking for Negative Events Scale, Anticipated Regret Scale, and satisfaction
questionnaire. Finally, the data were statistically analyzed using the base package in R and PROCESS 3.5.

Results: The results show that (1) Compared to irreversible decisions, reversible decisions have a significant negative impact on
satisfaction. (2) Counterfactual thinking plays a mediating role between decision reversibility and satisfaction. (3) Compared with
irreversible decisions, reversible decisions further lowered the level of post-decision satisfaction through the chain mediating effects of
counterfactual thinking and anticipated regret.

Conclusion: People’s lowered levels of post-decision satisfaction in the reversible decision condition relate to increased levels of
counterfactual thinking and anticipated regret. In addition, counterfactual thinking can play a mediating role alone, indicating that this
variable may be critical in understanding the mechanisms by which decision reversibility affects satisfaction. This knowledge may be
used to help people optimize their decision-making behavior.
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Introduction

Imagine you go shopping at the mall and there are two identical goods for you to select; would you choose the one with
an additional returnable policy attached (reversible decision) or the non-returnable one (non-reversible decision)?
Generally, one’s intuition will lead them toward an immediate preference for reversibility, sometimes even
a willingness to pay a premium for this privilege.' However, these studies showed results that challenge this general
intuition: reversible decisions actually yielded lower levels of post-decision satisfaction and higher levels of regret than
irreversible decisions.' This is considered to be a general understanding in the field of decision making. In this context,
one questions emerge: how do reversible decisions lead to a lower level of post-decision satisfaction?

To probe this effect, we propose a chain mediation theory model with counterfactual thinking and anticipated regret as
mediating variables. Regret theory provides a theoretical framework for the reversible decision effect from the
perspective of cognitive and emotional chain reactions.* According to regret theory, to avoid regret, people invariably
tend to compare their chosen option with the rejected option after making their initial choice under reversible conditions
(before the final choice) and imagine whether a different choice would have been better.” Such cognitive comparisons are
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also known as counterfactual thinking,>® and through these comparisons people develop feelings of regret based on
expectations, that is, anticipated regret.”® Furthermore, regret theory indicates that the course from counterfactual
thinking to anticipated regret can make objectively better outcomes look worse, ultimately impairing people’s satisfaction
with the decision outcome.”'® Under the irreversibility condition (no opportunity to choose again), combined with
information search theory,!" we suggest that people will tend to turn off or inhibit information that is relevant to the
decision or search for information that is consistent with the decision outcome, to support the decision made in order to
avoid regret.® Compared to reversible decisions, this may significantly reduce counterfactual thinking and anticipated
regret after the decision, thus increasing satisfaction with the decision to some extent.

Therefore, we propose that counterfactual thinking and anticipated regret are chain mediators in the relationship
between decision reversibility and satisfaction. The current research provides an explanation for the negative effects of
reversible decisions, while it will help people to better recognize and understand why the reversible privileges, they favor
in their daily lives lead to a lower satisfaction with the currently chosen option. This reminds people that reversible
decisions should be viewed more rationally with the aim of optimizing individual decision-making behavior.

Theoretical Background and Hypothesis Development

Decision Reversibility and Satisfaction

People tend to favor reversible decisions because it provides them with an additional authority to modify their initial
choice, and this additional feature makes them believe that such reversibility provides safety if their choice goes wrong;
therefore, people believe that reversible decisions will bring a good outcome.! However, empirical research has
demonstrated that reversible decisions actually yield lower levels of post-choice satisfaction compared with irreversible

231012 and that only few people modify their initial choices under reversible conditions.*® These results

decisions,
regarding reversible decisions extend to a wide array of scenarios; for example, a study showed that reversible decisions
reduce online daters’ satisfaction with their potential partners.'?

Gilbert and Ebert’ were the first to experimentally investigate decision reversibility and satisfaction; they asked
participants to rank nine posters according to their liking, and then told the participants that they could remove any one of
the two posters they had ranked 3 and 4. For half of the participants, this decision was reversible; for the other half, it was
not, and they had only one chance to choose without the possibility of changing afterward. The researchers found that
participants under the irreversible condition liked their chosen poster more than those under the reversible condition.
Researchers believe this to be an affective forecasting error, where people under reversible decision conditions become
excessively optimistic in their predictions of how they will feel, owing to the reversibility of the situation. This affective
forecasting error may be related to reversible decision situations evoking a systematic disregard for the human
psychological immune system, causing people to behave in ways that do not optimize their well-being.® In irreversible
decisions, the psychological immune system may be triggered, enabling people to try and further optimize their feelings
about the outcome after understanding that it is unchangeable, a process that is the driving force behind the generation of
satisfaction.>'*

The cognitive dissonance theory can better describe the relationship between decision reversibility and satisfaction.?
This theory suggests that after people make a tough decision, they try to increase the perceived attractiveness of the
chosen option and decrease the attractiveness of the rejected option.'>!'® Scholars who empirically tested this theory
eventually confirmed this suspicion, finding that irreversible decisions increased the positive aspects of the chosen option
and the negative aspects of the rejected option.” Additionally, a study indicated that, after people make irreversible
decisions, they increase their satisfaction levels by distorting facts'’ and memory attributions.'® Meanwhile, reversible
decision-making has been shown to inhibit the psychological immune system,’ and decrease working memory capacity
as it causes people to continue thinking and selecting content related to the topic of decision, even after it is made. This
process may develop decision-related dissatisfaction and regret.®

Furthermore, from a motivational perspective, reversible decisions activate one’s prevention focus (ie, driving one to
focus on the negative aspects of decision outcomes) and irreversible decisions activate one’s facilitation focus (ie,
drawing one to focus on the positive aspects of decision outcomes).'®'? Based on these theories on the firm link between
reversible decisions, irreversible decisions, and satisfaction levels, we propose the following hypothesis:
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Hypothesis 1. Reversible decisions will produce lower satisfaction levels compared with irreversible decisions.

Mediating Role of Counterfactual Thinking
Compared with irreversible decisions, reversible decisions give people more freedom of choice, which may increase
counterfactual thinking.*'® Counterfactual thinking refers to when individuals deny events that have occurred or

situations that cannot be changed, thereby constructing an alternative hypothesis;**"

it is typically expressed through
thoughts phrased as “what could have happened”.*> People spontaneously engage in upward counterfactual thinking after
reversible decisions (eg, “would I have had a better outcome if I had chosen a different option”), and the amount of
counterfactual thinking in such cases is significantly higher than that for irreversible decisions."’

Upward counterfactual thinking has been shown to lead individuals to repeatedly evaluate the advantages and
disadvantages of different options, occupying a significant amount of their cognitive resources.”>** Bullens, van
Harreveld, and Forster® found that participants in the reversible condition had lower working memory capacity
compared to those in the irreversible condition, which also suggests that the cognitive resources of individuals in
the reversible condition are heavily occupied. This occupation can lead to dissatisfaction with actual decisions.® In
addition, the excessive attention individuals pay to the advantages of the rejected option and the disadvantages of the
chosen option during counterfactual thinking can also influence their evaluation of the decision outcome.’®?> These
reasonings suggest that reversible decisions induce more counterfactual thinking than irreversible decisions, and that
an increase in counterfactual thinking has a negative impact on satisfaction. Thus, we suggest the following
hypothesis:

Hypothesis 2. Counterfactual thinking mediates the relationship between decision reversibility and satisfaction.

The Chain Mediating Role of Counterfactual Thinking and Anticipated Regret

Extant studies®'***® have established a positive relationship between counterfactual thinking and anticipated regret; an
increase in counterfactual thinking could predict a subsequent increase in regret.”” Regret is conceptualized as a negative,
cognitive-based emotion that decision makers experience when they contemplate that they might be in a better situation
now if they had made a different decision or action at that time.’*>' Regret usually occurs during the retrospective
process of the decision made, but anticipated regret occurs prior to the decision, namely when the individual imagines
that he may feel regret when making a particular decision.?’**>¢ According to regret theory, individuals evaluate
different options through counterfactual comparisons prior to the final decision in order to avoid severe regret, thereby
provoking anticipated regret.’> People make decisions based on the magnitude of expected regret for each option, rather
than on the least risky option.” When all the options are equally attractive (in terms of expected utility), people tend to
engage in more radical counterfactual comparisons, which could induce stronger feelings of anticipated regret.*®

Moreover, researchers have argued that decision reversibility is only meaningful when explored in the context of
uncertainty decision making because people fear uncertainty and therefore desire the right to reverse it."*® The “minimax
regret rule” in uncertainty decision making emphasizes that individuals minimize the expected maximum regret in the
decision process and adopt regret-avoiding decision behavior.'’

Therefore, we argue that for individuals in the irreversible condition, their anticipated regret level decreases after the
decision making. In contrast, the individuals in the reversible condition maintain their anticipated regret at a certain level
because they are in the decision-making state until they exert their final reversal right. People make decisions according
to the magnitude of expected regret for each option rather than based on the least risky option.* Thus, we contend that
more counterfactual thinking induces more anticipated regret. Drawing from the regret theory, we argue that decision
reversibility predicts the counterfactual thinking-anticipated regret link. Compared to the irreversible condition, indivi-
duals in the reversible condition have a one-time reversal privilege, which enables their search for decision-related
information to remain open after the initial decision® and induces more counterfactual thinking.'” Therefore, integrating
our previous discussion of the counterfactual thinking-anticipated regret link, we argue that individuals in the reversible
condition may tend to develop more counterfactual thinking and anticipated regret than individuals in the irreversible
condition.
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We contend that counterfactual thinking and anticipated regret predict post-decisional satisfaction. People with a high
level of counterfactual thinking, prior to decision-making, tend to perceive that the current option may not provide the
desired utility.>” According to the expectancy-disconfirmation model of regret theory,”® the gap between the perceived
possible decision outcome and the expected outcome induces an emotional response that influences satisfaction with the
decision outcome.*® Thus, we argue that compared to the irreversible condition, extensive counterfactual thinking
comparisons lead individuals in the reversible condition to perceive that the current option may turn out to be bad
even if it is an attractive option for them. This exaggerates the gap between the individual’s perceived utility of the
current option and the expected utility, which could induce anticipated regret and thus predict lower satisfaction. Thus,
we propose the following hypothesis:

Hypothesis 3. Counterfactual thinking and anticipated regret play a chain mediating role between decision reversibility
and satisfaction.

Methods

Participants

In total, 132 students (68 females) were randomly selected from the city of Shanghai to participate in this study. They
were all graduate level, studying human resource management. Two subjects were excluded because they did not answer
the questions asked during the manipulation check. Hence, data from 130 participants (Mean age = 22.14 years, SD =
0.95 years; 68 females) were analyzed, with 64 participants (35 females) in the reversible decision condition and 66
participants (33 females) in the irreversible decision condition. All participants provided written informed consent prior
to their participation.

Measures

Material

To simulate a common situation in everyday life where reversible decisions occur—namely the personnel decision
situation’—we adapted the classical paradigm presented in reversible decision research.’'?

First, we randomly selected seven real information technology manager resumes that were used for applying to “Qian
Cheng Wu You” and “BOSS zhi pin”, which are large online recruitment platforms in China. To prevent casual similarity
from affecting study participants’ attitude orientation,”” we replaced the names in the resumes with numbers and removed
birthplace information as well. All modified resumes were comprised of 2000-2050 words, three full pages, and had the
same format, font, and layout style. Each resume included five parts: basic information, self-evaluation, job search
intention, education experience, and work experience.

Second, we invited 50 raters (20 current employees in human relations manager positions and 30 undergraduate
human relations students; average age 22.3 years, 24 females) to rate the popularity of the seven resumes on a 7-point
scale. We selected the three resumes that showed medium popularity (ie, ranked 3, 4, and 5), for the current study
experiment and numbered them in order: candidate 1 (M = 5.59, SD = 0.87), candidate 2 (M = 5.47, SD = 0.89), and
candidate 3 (M = 5.22, SD = 0.96).

Counterfactual Thinking

Counterfactual thinking was assessed using the 3-item Self-Referent Upward Counterfactual Thinking subscale of the
Counterfactual Thinking for Negative Events Scale.*” We chose this subscale because it is a self-selection measure and is
appropriate for use in the context of the current study. The Self-Related Upward Counterfactual Thinking subscale
evaluates participants’ propensity to imagine better alternatives to real events that could have been caused by their
actions. An example item is: “I think about how much better things would have been if I had acted differently.” We
modified the subscale to make it more suitable for the hiring scenario (o0 = 0.78). An example item is: “I think about how
much better things would have been if I had picked someone else initially.” Responses to the three items were given on
a 9-point scale, ranging from 1 (never) to 9 (very often). We computed an average score using the 3-item scores, and
higher scores indicate higher levels of counterfactual thinking.*'
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Anticipated Regret

Anticipated regret was measured using two items (o = 0.72), which were extracted from Tsiros’s study.** An example
item is: “If I do not change (change) the original decision, I would regret it later.” Responses to the two items were given
on a 9-point scale, ranging from 1 (strongly disagree) to 9 (strongly agree). A prior study has confirmed the validity of
the scale for Chinese participants.*?

Decision Satisfaction

Decision satisfaction was measured using a scale present in previous studies;>"'>** however, we changed the scenario of
the items in the scale. The final scale we used comprised two items (o = 0.88). The first question was, “How satisfied are
you with your choice?” It was answered on a 9-point scale, ranging from 1 (very dissatisfied) to 9 (very satisfied).
The second question was, “How confident are you that the selected candidate is competent for your position?” It was
answered on a 9-point scale, ranging from 1 (no confidence at all) to 9 (very confident).

Procedure

All participants were randomly assigned to reversible or irreversible conditions. Participants in the irreversible decision
condition were told that they had only one chance to choose and that their decision could not be modified; those in the
reversible decision condition were told that their decision was only preliminary, that they had the opportunity to modify
their decision before the end of the experiment, and that they had unlimited time to think about it.

Subsequently, the participants were told that this was an experiment related to competency assessment, which
required them to accomplish a critical hiring decision for a fictional company in the capacity of a personnel executive.
A mediator provided the participants information about the company’s current operations, temporarily vacant positions,
and application requirements; then, the participants were told to select, based on their opinion, the best candidate among
the three presented candidates. At this time, the three resumes were randomly placed in front of the participants.

We followed Bullens’ approach® and conducted a manipulation check on whether a standardized manipulation of the
independent variables (two experimental conditions: reversible and irreversible) had been implemented before participants
made a formal decision. Participants were asked to point out the degree of reversibility of the task, ranging from not at all (1)
to very (9) reversible. After making the decision, they were asked to indicate their satisfaction with this decision on a 9-point
Likert scale. All participants completed a rapid scratch elimination procedure within a period of approximately 8 mins, which
was not relevant to the present study. Afterward, the participants were asked to write down the reasons for choosing
a particular candidate on a blank sheet of paper in as much detail as possible, and this process lasted about 10 minutes.

Finally, all the participants were asked to answer items on the scales used to measure counterfactual thinking and
anticipated regret. Subsequently, after confirming whether the participants in the reversible condition had changed their
chosen candidates, they were asked to rate their satisfaction with the chosen candidate again. At the end of the
experiment, we thanked all the participants sincerely and provided a cash reward of 50 RMB to each of them.

Data Analysis

Prior to hypothesis testing, we performed a series of CFAs to examine the discriminant validity of counterfactual thinking,
anticipated regret, and satisfaction. When analyzing satisfaction changes, we performed regular analysis of variance (ANOVA)
analyses using the base package in R.*> When testing the mediation effects of counterfactual thinking and anticipated regret, we
first coded decision reversibility as a dummy variable (reversible condition = 0; irreversible condition = 1) and then performed
a test for mediation effects using PROCESS 3.5 in SPSS 23.0 (Model 6, bootstrap 5000 times).*

Results

Manipulation Check

To define the sample size for this study, we conducted independent sample ¢-tests using G¥Power 3.1.*7 Considering two
groups, an effect size (f) of 0.4 and a significance level of 0.05, the power value of a sample size of 130 was 0.92; this
number exceeded the basic level of 0.80, hence demonstrating statistical power.
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Our results for the manipulation check revealed that those in the reversible decision condition considered the decision to be
more reversible (M = 7.97, SD = 0.75) than those in the irreversible decision condition (M = 1.32, SD =0.47), ¢ (128) = 61.26,
p <0.01, d=0.98. Only three participants in the reversible condition changed their preliminary decisions.

Satisfaction Changes

Participants’ satisfaction scores were submitted to a 2 (condition: reversible vs irreversible) x 2 (time: pre-decision score
vs post-decision score) repeated measurement ANOVA. This analysis revealed the expected interaction between the
variables, F (1, 128) = 117.06, p < 0.01, 5> = 0.49. As shown in Figure 1, the satisfaction of participants in the reversible
condition decreased significantly after the decision [¢ (63) = 6.68, p < 0.01, d = 1.68], while the satisfaction of those in
the irreversible condition increased significantly after the decision [z (65) = 8.63, p < 0.01, d = 2.14]. This suggests that
reversible decisions decrease individual satisfaction with the decision; hence, Hypothesis 1 was confirmed.

The Mediating Role of Counterfactual Thinking and Anticipated Regret

The CFA results showed that the three-factor model (counterfactual thinking, anticipated regret, and satisfaction) fit the
data well: y*/df = 0.69, N=130, p < 0.001, CFI = 0.99, TLI = 0.99, SRMR = 0.03, and RMSEA = 0.04. This model also fit
the data significantly better than all other alternative models (For example, the three two-factor model), indicating good
discriminant validity of the three variables.

Table 1 presents the descriptive statistics and correlations of all the variables. The results showed that decision
reversibility had a negative association with both counterfactual thinking (» = —0.39, p < 0.01) and anticipated regret
(r = =037, p < 0.01) and a positive association with satisfaction (» = 0.70, p < 0.01). We transformed decision
reversibility into a dummy variable (1 = reversible, 0 = irreversible), and our testing validated the continuous mediating
role of counterfactual thinking and anticipated regret. The results of direct effects and indirect effects are shown in
Table 2; the overall regression equation was significant [R” = 0.50, F (1, 128) = 127.98, p < 0.01]. The mediating effects
of the counterfactual thinking (CI = [0.05, 0.55]) and counterfactual thinking and anticipated regret (CI = [0.04, 0.30])
were confirmed, thus proving Hypotheses 2 and 3. The 95% CI associated with indirect effect based on the bootstrap
simulation method did not cover zero. The results of the standardized path coefficients are shown in Figure 2.

Discussion

The current study aimed to provides an explanation for the association between decision reversibility and satisfaction.
Based on regret theory, the present research provides evidence to support the notion that reversible and irreversible
decisions evoke changes in satisfaction through both counterfactual thinking and anticipatory regret. Specifically, the

0 Reversible 1.27
M Irreversible

o
1

Change in Rating
(=]

-1
-1.17
-2
Figure | Satisfaction score changes by decision condition. In the irreversible condition, participants subjectively optimized their results by increasing their satisfaction of the
decision, M = 1.27, SD = 1.20, whereas in the reversible condition, experiencers did not show this increase, M = - 1.17, SD = 1.27.
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Table | Means, Standard Deviations, and Correlations of Study Variable

Variable M sSD 1 2 3 4 5

1. Age 22.14 0.95

2. Gender® 1.47 0.5 0.04

3. Decision reversibility® 1.51 0.5 —-0.00 0.05 —0.39%* (0.78)

4. Counterfactual thinking 3.76 1.24 —0.04 0.11 —0.37%* 0.64%*

5. Anticipated regret 3.50 1.38 0.12 0.09 0.70%* —0.54%* (0.72)

6. Satisfaction 0.10 1.77 —0.05 —-0.01 —0.39%* (0.78) —0.53%* (0.88)
Notes: N = 130. ®p < 0.01. Scale reliabilities (Cronbach alphas) in parentheses. *Gender: Male = 0, Female = |. "Decision reversibility:

reversible condition = 0, irreversible condition = 1.

Table 2 Effects in the Mediation Model

Direct Beta SE LLCI ULCI
Effects
DR — Counterfactual thinking —0.87*%+ | 0.20 -1.36 -0.56
DR — Anticipated regret —0.54 0.20 -0.79 0.01
Counterfactual thinking — Anticipated regret 0.84** 0.08 0.49 0.8l
Counterfactual thinking — Satisfaction —0.34% | 0.10 —-0.48 -0.07
Anticipated regret — Satisfaction -0.29% | 0.09 -0.43 -0.06
DR — Satisfaction 0.9 3k 0.21 0.75 1.14
Indirect Boot Boot | Boot Boot
effects Effect SE LLCI ULCI
DR — Counterfactual thinking — Satisfaction 0.35 0.19 0.08 0.88
DR — Anticipated regret — Satisfaction 0.16 0.12 -0.01 0.46
DR — Counterfactual thinking — Anticipated 0.21 0.10 0.07 0.56
regret — Satisfaction

Notes: N = 130. ¥p < 0.01, **p < 0.001. DR = Decision reversibility. Beta = standardized coefficient; LLCI = 95% lower limit
confidence interval; ULCI = 95% upper limit confidence interval. Boot = the statistics of indirect effects are the result of bootstrap
method.

results showed that one of the reasons that reversible decisions produce lower satisfaction is because such decisions
increase individual counterfactual thinking and anticipated regret.

Theoretical Implications
This study makes two notable contributions to the literature on decision reversibility. First, our findings provide an
explanation for the counterintuitive understanding that reversible decisions evoke negative effects. Based on regret

o 0.84*** .
Counterfactual Thinking P Anticipated Regret
-0.87%* -0.29%*
-0.54 -0.34%*
Decision Reversibility . .
(O=reversible; 1=irreversible) 0.93 %% Satisfaction

Figure 2 A scheme of the model tested.
Note: ¥p < 0.01, ¥*p < 0.001. The figure reports the estimates of the standardized path coefficients for the structural paths.
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theory, we found that counterfactual thinking and anticipated regret are intermediate pathways by which decision
reversibility affects satisfaction. Hence, counterfactual processes that primarily involve cognitive activity and induced
emotions can explain how reversible decision-making leads to a decrease in satisfaction.

In fact, Hafner, White, and Handley*® found that reversible decisions led to more counterfactual thinking and lower
satisfaction in individuals under low cognitive load conditions. Drawing from regret theory and in conjunction with
existing research,™'****® we argued that regret is a counterfactual emotion based on prior counterfactual experiences,
denoting that counterfactual thinking is very closely related to negative emotions. Based on these descriptions, we
believe that our study concurs with the findings of Hafner, White, and Handley,'® and adds the mediating variable of
anticipated regret, which we believe is very closely linked to counterfactual thinking. These delineations further
integrate the chain of evidence on the mediating role of counterfactual thinking and anticipated regret, which in turn
provides us with a more comprehensive understanding of the relationship between reversible decisions and
satisfaction.

Concurring with prior research,*®*’ we found that anticipated regret cannot play a mediating role alone; instead, it
provides a partial mediation that occurs after the induction of counterfactual thinking, subsequently causing a decrease in
individual satisfaction and well-being. In accordance with the present results, previous studies have demonstrated that
anticipated regret typically occurs along with counterfactual thinking.?®° At the same time, our results showed that
counterfactual thinking can play a mediating role alone, indicating that this variable may be critical in understanding the
mechanisms by which decision reversibility affects satisfaction. This result supports the findings of Bullens, van
Harreveld, and Forster,® who suggested that reversible conditions put pressure on individuals’ cognitive resources,
resulting in a lower working memory capacity. We suggest that this stress on cognitive resources is likely to be the result
of individuals engaging in a great deal of counterfactual thinking. The combination of counterfactual thinking at the
cognitive level and anticipated regret at the emotional level leads to a decrease in individual satisfaction with the
decision.

Practical Implications

First, the present research provides a systematic explanation for the negative effects of reversible decisions, reminding
people to be alert to the consequences of reversible decisions and allowing them to make more rational choices.
Specifically, the potential negative effects of this type of a decision create more counterfactual thinking and anticipated
regret, both of which may influence our ultimate experience of the decision-related outcome.

Second, our findings show that people may be paying additional costs for a “power” that is rarely used; specifically,
most study participants who were engaged in reversible conditions did not modify their initial choices. This is consistent
with prior literature, with researchers suggesting that this may be due to an “endowment effect” " which leads people to
have a sense of ownership toward the decision they made the first time, denoting that the replacement of the decision
would lead to a loss that people would like to avoid when possible.*?

Third, our findings remind us to pay attention to an important human capacity that has often been neglected: the
psychological immune system. Once a decision becomes immutable, we can easily change how we feel about it with the

action of the psychological immune system, which can reshape our perception of the outcome.’

Limitations and Future Directions

This research has several limitations that can help further studies. Initially, we tested the mechanisms of counterfactual
thinking and anticipated regret in the association between decision reversibility and satisfaction. However, there may be
other mechanisms affecting this relationship. For example, it has been demonstrated that people who choose from
a larger choice set feel more responsible for reaching positive decision outcomes than those who choose from a smaller
choice set.”

Moreover, Bullens and Harreveld' argue that the degree of satisfaction with, and regret toward, decisions may depend
on the degree of responsibility one feels toward achieving a positive decision outcome; people who felt more responsible
for the decision outcome were more likely to regret the decision than those who felt less responsible for the decision
outcome.>* Thus, the association between decision reversibility and satisfaction may be stronger among those who are
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held more responsible for the positive outcome of a decision compared with those who are less responsible for it. Future
research could test this potential mechanism.

Finally, some people, despite being ready to buy a product, seem to be able to make a decision only after having
learned all the advantages and disadvantages of different brands of that product. This type of behavior is typical of
individuals with low need for cognitive closure (NFC), whose prominent behavior characteristics relate to carrying out
extensive information searches before making decisions and preferring to hold off on their decision-making. Such
prominent behaviors denote that these individuals’ decisions may be less susceptible to reversibility.>> As a result, future
research could look into how this NFC trait moderates the link between reversible contexts and satisfaction when
triggered by reversible contexts.

Conclusion

Based on regret theory, this paper focuses on the influence mechanism that decision reversibility and satisfaction levels
are associated with. The results showed that: counterfactual thinking and anticipated regret act as chain mediators
between decision reversibility and satisfaction; reversible decisions were associated with higher counterfactual thinking
and anticipated regret, while anticipated regret was associated with lower decision satisfaction, and vice versa.
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Committee of Shanghai Normal University. After each participant was fully informed of the purpose and plan of the
present study before the beginning of the research, their signature on the informed consent form was considered as
consent to participate in the study. The participants’ private information was completely anonymous, and all participants’
information was protected.

Acknowledgments
We thank Dr. Feng Wang, Dr. Yang Cai, and Dr. Yongyong Yang for their help and support during the writing of the

paper.

Author Contributions

All authors made a significant contribution to the work reported, whether that is in the conception, study design,
execution, acquisition of data, analysis and interpretation, or in all these areas; took part in drafting, revising or critically
reviewing the article; gave final approval of the version to be published; have agreed on the journal to which the article
has been submitted; and agree to be accountable for all aspects of the work.

Disclosure
The authors declare no conflicts of interest in this work.

References

1. Bullens L, van Harreveld F. Second thoughts about decision reversibility: an empirical overview. Social Personal Psychol Compas. 2016;10
(10):550-560. doi:10.1111/spc3.1226

2. Bullens L, van Harreveld F, Forster J, van der Pligt J. The grass isn’t merely greener on the other side; It’s also very brown over here. J Exp Soc
Psychol. 2013;49:1093-1099. doi:10.1016/j.jesp.2013.07.011

3. Gilbert DT, Ebert JE. Decisions and revisions: the affective forecasting of changeable outcomes. J Pers Soc Psychol. 2002;82(4):503-514.
doi:10.1037//0022-3514.82.4.503

4. Lerner JS, Li Y, Valdesolo P, Kassam KS. Emotion and decision making. Annu Rev Psychol. 2015;66(1):799-823. doi:10.1146/annurev-psych
-010213-115043

5. Bell DE. Regret in decision making under uncertainty. Oper Res. 1982;30(5):961-981. doi:10.1287/opre.30.5.961

6. Bullens L, van Harreveld F, Forster J. Keeping one’s options open: the detrimental consequences of decision reversibility. J Exp Soc Psychol.
2011;47(4):800-805. doi:10.1016/j.jesp.2011.02.012

7. Itzchakov G, van Harreveld F. Feeling torn and fearing rue: attitude ambivalence and anticipated regret as antecedents of biased information seeking.
J Exp Soc Psychol. 2018;75:19-26. doi:10.1016/j.jesp.2017.11.003

Psychology Research and Behavior Management 2022:15 https: 2201

Dove:


https://doi.org/10.1111/spc3.1226
https://doi.org/10.1016/j.jesp.2013.07.011
https://doi.org/10.1037//0022-3514.82.4.503
https://doi.org/10.1146/annurev-psych-010213-115043
https://doi.org/10.1146/annurev-psych-010213-115043
https://doi.org/10.1287/opre.30.5.961
https://doi.org/10.1016/j.jesp.2011.02.012
https://doi.org/10.1016/j.jesp.2017.11.003
https://www.dovepress.com
https://www.dovepress.com

Li et al Dove

8.

9.
10.

Zheng JK. Willingness to pay for reductions in health risks under anticipated regret. J Health Econ. 2021;78:102476. doi:10.1016/.
jhealeco.2021.102476

Zeelenberg M, Pieters R. A theory of regret regulation 1.0. J Consumer Psychol. 2007;17(1):3-18. doi:10.1207/s15327663jcp1701 3
Zeelenberg M, Pieters R. Consequences of regret aversion in real life: the case of the Dutch postcode lottery. Organ Behav Hum Decis Process.
2004;93(2):155-168. doi:10.1016/j.0bhdp.2003.10.001

. Frey D, Rosch M. Information seeking after decisions: the roles of novelty of information and decision reversibility. Pers Soc Psychol Bull.

1984;10:91-98. doi:10.1177/0146167284101010

12. Bullens L, van Harreveld F, Forster J, Higgins TE. How decision reversibility affects motivation. J Exp Psychol Gen. 2014;143(2):835-849.
doi:10.1037/a0033581

13. D’Angelo JD, Oma CL. There are plenty of fish in the sea: the effects of choice overload and reversibility on online daters’ satisfaction with
selected partners. Media Psychol. 2016;20(1):1-27. doi:10.1080/15213269.2015.1121827

14. Gilbert DT, Pinel EC, Wilson TD, Blumberg SJ, Wheatley TP. Immune neglect: a source of durability bias in affective forecasting. J Pers Soc
Psychol. 1998;75(3):617-638. doi:10.1037/0022-3514.75.3.617

15. Enisman M, Shpitzer H, Kleiman T. Choice changes preferences, not merely reflects them: a meta-analysis of the artifact-free free-choice paradigm.
J Pers Soc Psychol. 2021;120(1):16-29. doi:10.1037/pspa0000263

16. Festinger L. A4 Theory of Cognitive Dissonance. Stanford University; 1957.

17. Svenson O, Salo I, Lindholm T. Post-decision consolidation and distortion of facts. Judgm Decis Mak. 2009;4(5):397-407. doi:10.3389/
fimmu.2014.00138

18. Mather M, Shafir E, Johnson MK. Remembering chosen and assigned options. Mem Cognit. 2003;31(3):422—433. doi:10.3758/BF03194400

19. Hafner RJ, White MP, Handley SJ. Spoilt for choice: the role of counterfactual thinking in the excess choice and reversibility paradoxes. J Exp Soc
Psychol. 2012;48(1):28-36. doi:10.1016/j.jesp.2011.06.022

20. Xie YB, Beck SR. The bidirectional relation between counterfactual thinking and closeness, controllability, and exceptionality. Front Psychol.
2021;13:732870. doi:10.3389/fpsyg.2022.732870

21. Epstude K, Jonas KJ. Regret and counterfactual thinking in the face of inevitability: the case of HIV-positive men. Soc Psychol Personal Sci.
2014;6(2):157-163. doi:10.1177/1948550614546048

22. Kahneman D, Tversky A. Variants of uncertainty. Cogn. 1982;11(2):143-157. doi:10.1016/0010-0277(82)90023-3

23. Eisma MC, Epstude K, Schut HAW, Stroebe MS, Simion A, Boelen PA. Upward and downward counterfactual thought after loss: a multiwave
controlled longitudinal study. Behav Ther. 2021;52(3):557-593. doi:10.1016/j.beth.2020.07.007

24. Byrne RMJ. Counterfactual thought. Annu Rev Psychol. 2016;67:135-157. doi:10.1146/annurev-psych-122414-033249

25. Roese NJ, Kai E. The functional theory of counterfactual thinking: new evidence, new challenges, new insights. A4dv Exp Soc Psychol.
2017;56:1-79. doi:10.1016/bs.aesp.2017.02.001

26. Beck SR, Weisberg DP, Burns P, Riggs KJ. Conditional reasoning and emotional experience: a review of the development of counterfactual
thinking. Stud Logica. 2014;102(4):673—689. doi:10.1007/s11225-013-9508-1

27. Mcconnell AR, Niedermeier KE, Leibold JM, El-Alayli AG, Chin PP, Kuiper NM. What if I find it cheaper someplace else?: role of prefactual
thinking and anticipated regret in consumer behavior. Psychol Mark. 2000;17(4):281-298. doi:10.1002/(SICI)1520-6793(200004)17:4<281::AID-
MAR2>3.0.CO;2-5

28. Zeelenberg M. Anticipated regret, expected feedback and behavioral decision making. J Behav Decis Making. 1999;12(2):93-106. doi:10.1515/
bejeap-2013-0018

29. Sally DM, Jan K, Dominika K, Nina K, Lena S, Lena F. What helps to form a healthy nutrition habit? Daily associations of intrinsic reward,
anticipated regret, and self-efficacy with automaticity. Appetite. 2022;175:106083. doi:10.1016/j.appet.2022.106083

30. Huang MJ, Li ZB, Su XF. Anticipated regret, entrepreneurial cognition, and entrepreneurial persistence. Front Psychol. 2022;13:788694.
doi:10.3389/fpsyg.2022.788694

31. Cai RY, Chi CGQ. Pictures vs. reality: roles of disconfirmation magnitude, disconfirmation sensitivity, and branding. Int J Hosp Manag.
2021;98:103040. doi:10.1016/5.ijhm.2021.103040

32. Somasundaram J, Diecidue E. Regret theory and risk attitudes. J Risk Uncertain. 2017;55(2):147-175. doi:10.1007/s11166-017-9268-9

33. Wong KFE, Kwong J. The role of anticipated regret in escalation of commitment. J App! Psychol. 2007;92(2):545-554. doi:10.1037/0021-
9010.92.2.545

34. Roese NJ, Olson JM. Functions of counterfactual thinking. In: Roese NJ, Olson JM, editors. What Might Have Been: The Social Psychology of
Counterfactual Thinking. New York: Psychology Press; 1995: 169—197.

35. Loomes G, Sugden R. Regret Theory: an alternative theory of rational choice under uncertainty. Econ J. 1982;92(368):805-824. doi:10.2307/
2232669

36. Gabillon E. When choosing is painful: anticipated regret and psychological opportunity cost. J Econ Behav Organ. 2020;178:644-659. doi:10.1016/
j.j€b0.2020.08.010

37. Taylor K. A regret theory approach to assessing consumer satisfaction. Mark Lett. 1997;8(2):229-238. doi:10.1023/A:1007966621364

38. Oliver RL. Cognitive, affective, and attribute bases of the satisfaction response. J Consum Res. 1993;20(3):418-430. doi:10.1086/209358

39. Wan LC, Wyer R. The influence of incidental similarity on observers’ causal attributions and reactions to a service failure. J Consum Res. 2019;45
(6):1350-1368. doi:10.1093/jcr/ucy050

40. Rye MS, Cahoon MB, Ali RS, Daftary T. Development and validation of the counterfactual thinking for negative events scale. J Pers Assess.
2008;90(3):261-269. doi:10.1080/00223890701884996

41. Broomhall AG, Phillips WJ. Collective harmony as a moderator of the association between other-referent upward counterfactual thinking and
depression. Cogent Psychol. 2020;7(1):1714833. doi:10.1080/23311908.2020.1714833

42. Tsiros M. Releasing the regret lock: consumer response to new alternatives after a sale. J Consum Res. 2009;35(6):1039-1059. doi:10.1086/593698

43. Liao Q, Wong W, Fielding R. How do anticipated worry and regret predict seasonal influenza vaccination uptake among Chinese adults? Vaccine.
2013;31(38):4084—4090. doi:10.1016/j.vaccine.2013.07.009

44. Wu Y, Kennedy D, Goshko CB, Clark L. “Should’ve known better”: counterfactual processing in disordered gambling. Addict Behav.
2021;112:106622. doi:10.1016/j.addbeh.2020.106622

2202 | "ees Psychology Research and Behavior Management 2022:15

Dove!


https://doi.org/10.1016/j.jhealeco.2021.102476
https://doi.org/10.1016/j.jhealeco.2021.102476
https://doi.org/10.1207/s15327663jcp1701_3
https://doi.org/10.1016/j.obhdp.2003.10.001
https://doi.org/10.1177/0146167284101010
https://doi.org/10.1037/a0033581
https://doi.org/10.1080/15213269.2015.1121827
https://doi.org/10.1037/0022-3514.75.3.617
https://doi.org/10.1037/pspa0000263
https://doi.org/10.3389/fimmu.2014.00138
https://doi.org/10.3389/fimmu.2014.00138
https://doi.org/10.3758/BF03194400
https://doi.org/10.1016/j.jesp.2011.06.022
https://doi.org/10.3389/fpsyg.2022.732870
https://doi.org/10.1177/1948550614546048
https://doi.org/10.1016/0010-0277(82)90023-3
https://doi.org/10.1016/j.beth.2020.07.007
https://doi.org/10.1146/annurev-psych-122414-033249
https://doi.org/10.1016/bs.aesp.2017.02.001
https://doi.org/10.1007/s11225-013-9508-1
https://doi.org/10.1002/(SICI)1520-6793(200004)17:4%3C281::AID-MAR2%3E3.0.CO;2-5
https://doi.org/10.1002/(SICI)1520-6793(200004)17:4%3C281::AID-MAR2%3E3.0.CO;2-5
https://doi.org/10.1515/bejeap-2013-0018
https://doi.org/10.1515/bejeap-2013-0018
https://doi.org/10.1016/j.appet.2022.106083
https://doi.org/10.3389/fpsyg.2022.788694
https://doi.org/10.1016/j.ijhm.2021.103040
https://doi.org/10.1007/s11166-017-9268-9
https://doi.org/10.1037/0021-9010.92.2.545
https://doi.org/10.1037/0021-9010.92.2.545
https://doi.org/10.2307/2232669
https://doi.org/10.2307/2232669
https://doi.org/10.1016/j.jebo.2020.08.010
https://doi.org/10.1016/j.jebo.2020.08.010
https://doi.org/10.1023/A:1007966621364
https://doi.org/10.1086/209358
https://doi.org/10.1093/jcr/ucy050
https://doi.org/10.1080/00223890701884996
https://doi.org/10.1080/23311908.2020.1714833
https://doi.org/10.1086/593698
https://doi.org/10.1016/j.vaccine.2013.07.009
https://doi.org/10.1016/j.addbeh.2020.106622
https://www.dovepress.com
https://www.dovepress.com

Dove Li et al

45.R Core Team. R: a language and environment for statistical computing. Austria: r foundation for statistical computing; 2017. Available from:
https://www.R-project.org/. Accessed August 3, 2022.

46. Preache KJ, Hayes AF. Asymptotic and resampling strategies for assessing and comparing indirect effects in multiple mediator models. Behav Res
Methods. 2008;40(3):879-891. doi:10.3758/BRM.40.3.879

47. Faul F, Erdfelder E, Buchner A, Lang AG. Statistical power analyses using G*Power 3.1: tests for correlation and regression analyses. Behav Res
Methods. 2009;41(4):1149-1160. doi:10.3758/BRM.41.4.1149

48. Hafner RJ, White MP, Handley SJ. The excess choice effect: the role of outcome valence and counterfactual thinking. Brit J Psychol. 2015;107
(1):36-51. doi:10.1111/bjop.12120

49. Xu RH, Zhou L, Wang D. The relationship between decisional regret and well-being in patients with and without depressive disorders: mediating
role of shared decision-making. Front Psychiatry. 2021;12:1-9. doi:10.3389/fpsyt.2021.657224

50. Hill J. Counterfactual thinking and educational psychology. Educ Psychol Pract. 2017;33(2):206-223. doi:10.1080/02667363.2017.1288086

51. Morewedge CK, Giblin CE. Explanations of the endowment effect: an integrative review. Trends Cogn Sci. 2015;19(6):339-348. doi:10.1016/].
tics.2015.04.004

52. Tversky A, Kahneman D. Loss aversion in riskless choice: a reference-dependent model. O J Econ. 1991;106(4):1039-1061. doi:10.2307/2937956

53. Iyengar SS, Lepper MR. When choice is demotivating: can one desire toomuch of a good thing? J Pers Soc Psychol. 2000;79:995-1006.
doi:10.1037/0022-3514.79.6.995

54. Zeelenberg M, van Dijk WW, Manstead SRA. Reconsidering the relation between regret and responsibility. Organ Behav Hum Dec.
1998;74:254-272. doi:10.1006/0bhd.1998.2780

55. Kruglanski AW, Chernikova M, Rosenzweig E, Kopetz C. On motivational readiness. Psychol Rev. 2014;121(3):367-388. doi:10.1037/a0037013

Psychology Research and Behavior Management Dove

Publish your work in this journal

Psychology Research and Behavior Management is an international, peer-reviewed, open access journal focusing on the science of psychology and
its application in behavior management to develop improved outcomes in the clinical, educational, sports and business arenas. Specific topics
covered in the journal include: Neuroscience, memory and decision making; Behavior modification and management; Clinical applications; Business
and sports performance management; Social and developmental studies; Animal studies. The manuscript management system is completely online
and includes a very quick and fair peer-review system, which is all easy to use. Visit http://www.dovepress.com/testimonials.php to read real quotes
from published authors.

Submit your manuscript here: https://www.dovepress.com/psychology-research-and-behavior-management-journal

Psychology Research and Behavior Management 2022:15 n 50 in u Dove 2203


https://www.R-project.org/
https://doi.org/10.3758/BRM.40.3.879
https://doi.org/10.3758/BRM.41.4.1149
https://doi.org/10.1111/bjop.12120
https://doi.org/10.3389/fpsyt.2021.657224
https://doi.org/10.1080/02667363.2017.1288086
https://doi.org/10.1016/j.tics.2015.04.004
https://doi.org/10.1016/j.tics.2015.04.004
https://doi.org/10.2307/2937956
https://doi.org/10.1037/0022-3514.79.6.995
https://doi.org/10.1006/obhd.1998.2780
https://doi.org/10.1037/a0037013
https://www.dovepress.com
http://www.dovepress.com/testimonials.php
https://www.facebook.com/DoveMedicalPress/
https://twitter.com/dovepress
https://www.linkedin.com/company/dove-medical-press
https://www.youtube.com/user/dovepress
https://www.dovepress.com
https://www.dovepress.com

	Introduction
	Theoretical Background and Hypothesis Development
	Decision Reversibility and Satisfaction
	Mediating Role of Counterfactual Thinking
	The Chain Mediating Role of Counterfactual Thinking and Anticipated Regret


	Methods
	Participants
	Measures
	Material

	Counterfactual Thinking
	Anticipated Regret
	Decision Satisfaction
	Procedure
	Data Analysis

	Results
	Manipulation Check
	Satisfaction Changes
	The Mediating Role of Counterfactual Thinking and Anticipated Regret

	Discussion
	Theoretical Implications
	Practical Implications

	Limitations and Future Directions
	Conclusion
	Ethics Statement
	Acknowledgments
	Author Contributions
	Disclosure
	References

