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Abstract

Objective: Anticipated regret has been implicated in
health-related decision-making. Recent work on influenza
vaccination has suggested that anticipated relief, too, may
influence individuals' decisions to engage in positive health
behaviours. To explore these affective components further
and address the generality of possible mechanisms underlying
these associations, we examined whether anticipated relief
and anticipated regret independently predict testicular
self-examination (TSE) intention and behaviour. Given
claims about differences in their nature and function, we
distinguished between counterfactual relief (relief that a
worse outcome did not obtain) and temporal relief (relief
that an unpleasant experience is over).

Design: Prospective correlational.

Methods: At Time 1 (July 2022), 567 cis-gendered males
were asked to complete measures of anticipated regret,
anticipated counterfactual and temporal relief, measures of
the Theory of Planned Behaviour and measures of anxiety
and shame. One month later, the same participants were
recontacted and asked about their engagement in TSE in
the previous month.

Results: Anticipated counterfactual relief and anticipated
regret are independent, positive, predictors of intention
to engage in TSE and, indirectly, TSE behaviour itself.
Interestingly, anticipated temporal relief was negatively
associated with intention to engage in TSE and, indirectly,
behaviour.

Conclusions: Our results suggest that it may be the
counterfactual nature of anticipated regret and anticipated
relief that underlies their positive association with TSE and
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other health-promoting behaviours. Interventions designed
to increase engagement in preventive health behaviours,
such as TSE, may benefit from the consideration of both
positively and negatively valenced counterfactual emotions.

KEYWORDS

counterfactual thinking, decision-making, emotions, health promotion,
intention, regret, relief, testicular self-examination

Decisions to engage in healthful behaviours are known to be associated with emotions anticipated to
arise from those decisions. Particular attention has been paid to the anticipation of regret; a counterfac-
tual emotion triggered by the realization that a different decision would have led to a better outcome
(see Landman, 1993). Typically, the extent to which individuals anticipate that they will regret not en-
gaging in a particular behaviour is positively associated with their intention to engage in that same be-
haviour. For example, in the case of exercise, greater anticipated regret for not exercising is directly, and
positively, associated with intention to do so, and indirectly, through intention, associated with actual
exercise behaviour in subsequent weeks (Abraham & Sheeran, 2003, 2004). Beyond exercise, anticipated
regret is known to predict a variety of healthful behaviours including vaccine uptake and cancer screen-
ing (Chapman & Coups, 2006; Conner et al., 2006; Hamilton & Schmidt, 2014; Lazuras et al., 2012; see
Brewer et al., 2016 for meta-analytical review of 81 studies). However, the reason for this association
is unclear. Specifically, it may be the negative valence of regret that underlies the association. This ex-
planation is commonly offered by behavioural scientists who suggest that, given the aversive nature of
regret, there is a drive to behave in ways that will minimize or eliminate the possibility of experiencing
future regret (e.g., Zeelenberg & Pieters, 2007). Alternatively, it may be regret's counterfactual nature
that is the important factor; the process of considering future regret may require individuals to simulate
and compare a number of action—outcome combinations, along with their associated affective states.

A deeper understanding of the association between anticipated regret and engagement in healthful
behaviour is likely to be important if we wish to make use of anticipated regret, and other pertinent
emotions, in the design of effective health interventions. Indeed, there has recently been a call for health
interventions and behaviour change strategies to be more precisely defined in terms of specifying how
they are believed to work, for whom and under what conditions (Rothman & Sheeran, 2021). Furthering
our understanding of the link between anticipated regret and behaviour seems particularly important
given that interventions that have utilized anticipated regret have produced mixed results (e.g., Cox
et al.,, 2014; O'Carroll et al., 2011, 2016). So far, little exists in the way of explaining the observed vari-
ability in intervention outcomes.

Recent research on relief suggests a way forward in understanding the respective roles of valence
and counterfactual thinking in health-related decision-making. In the literature on relief, authors have
suggested a distinction between relief experienced upon realizing that a different decision would have
resulted in a worse outcome and relief that an unpleasant experience is over (Graham et al., 2023;
Hoerl, 2015; Lorimer et al., 2022; Sweeny & Vohs, 2012). Following the nomenclature of Hoerl (2015),
we will refer to these as counterfactual relief and temporal relief, respectively. Anticipated counterfactual
relief is interesting in the current context because it is a positive counterfactual emotion, arising from
downward counterfactual thinking (‘if I had done X, things would have been worse’), as opposed to
upward counterfactual thinking that leads to regret (‘If I had done Y, things would have been better’).
If the predictive power of regret lies in its negative valence, a measure of the relief that people anticipate
experiencing following healthful behaviour should not predict that behaviour. On the other hand, if it
is regret's counterfactual basis which determines its predictiveness, then a measure of anticipated coun-
terfactual (but not temporal) relief might also predict behaviour in addition to or instead of a measure
of anticipated regret.
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Applying this analytic framework to decisions about influenza vaccination, Lorimer et al. (2023)
asked participants to anticipate the regret they might feel if they did not get vaccinated against influenza
and the relief they would feel if they did. Participants anticipated the relief they would experience both
if they decided to get the vaccination rather than deciding not to (counterfactual relief) and, separately,
at the end of the vaccination appointment (temporal relief). Whereas anticipated regret and anticipated
subsequent

counterfactual relief independently predicted intentions to get vaccinated and—indirectly:
vaccination status, anticipated temporal relief did not predict vaccination intention. This result suggests
that it is the counterfactual nature rather than valence of regret which underlies its predictive power,
whilst the independence of anticipated regret and anticipated counterfactual relief as predictors may be
attributable to the difference in direction (upward or downward) of the counterfactual thought which
they result from.

These findings help us to specify the reasons why anticipating regret predicts health-related decision-
making, but further work is necessary to specify the operating conditions (Rothman & Sheeran, 2021)
for anticipated emotion interventions. In particular, anticipated regret (and relief) might work differ-
ently for different decision contexts. Although anticipated regret has been most often studied in the con-
text of decisions about vaccination (see Bonner et al., 2023; Fung et al., 2023; Ziarnowski et al., 2009),
there have also been studies of its role in other health-promoting decisions such as cancer screening
(e.g., Hunkin et al., 2020; O'Carroll et al., 2015; Sandberg & Conner, 2009) and safe sex/condom use
(e.g., Abraham et al., 2004; Bakker et al., 1997). These decisions differ in several respects (see Brewer
et al., 20106) including the severity of the consequences that might arise should the decision be not to
act, the interval between the decision and its consequences becoming known, and the frequency of
the behaviour. Another feature which has not been considered is the nature of the health-promoting
behaviour itself and when it might be said to have ended. This is particularly important to conclu-
sions about the role that might be played by anticipated temporal relief (relief at the end of an aversive
experience) in health-promoting decisions. For example, participants in Lorimer et al's (2023) study
were asked to anticipate the relief they would experience at the end of their vaccination appointment.
However, because a vaccination can result in unpleasant symptoms for several days after it has been
administered (e.g., see Nichol et al., 19906), participants may not have been anticipating temporal relief at
the end of the vaccination appointment. This might explain why temporal relief did not predict inten-
tions or decisions to avail of vaccination in Lorimer et al.'s study. Thus, in the absence of a study gen-
eralizing its findings to a different health-promoting decision, Lorimer et al.'s (2023) findings may not
be unequivocally interpreted as evidence that it is the counterfactual nature of regret and relief which
underlies their association with health-promoting decisions.

To investigate the generality of Lorimer et al.'s findings, in the study to be described below, we fo-
cused on decisions about testicular self-examination (TSE) in men. Testicular cancer is the most com-
mon cancer in young men (Znaor et al., 2014), with incidence rates increasing globally (Shanmugalingam
et al., 2013) and highest in Europe, North America and Australia (Park et al., 2018). Although mortal-
ity rates associated with testicular cancer are low, early detection of the disease is crucial for timely
treatment and improved patient outcomes (Huyghe et al., 2007). Recommendations regarding TSE are
mixed with some organizations suggesting that the cost, both financial and emotional, of false positives
outweighs the benefits of early detection of a largely treatable disease (see Chong et al., 2023 for sum-
mary). Indeed, the US Preventive Services Task Force recommends against TSE (USPSTT, 2011). On
the other hand, regular engagement in TSE has been suggested as an easy and effective form of detec-
tion that can facilitate early diagnosis (Ugurlu et al., 2011). Thus, encouraging monthly TSE has been a
focus of numerous UK National Health Service Trusts and cancer prevention charities worldwide (e.g.,
American Cancer Society, Testicular Cancer Society).

Despite the potential importance of TSE and the limited practical barriers restricting engagement,
rates of TSE are low (Evans et al., 20006; Peltzer & Pengpid, 2015) and research exploring the factors
that influence decisions to perform TSE is sparse. In what does exist, the Theory of Planned Behaviour
(TPB; Ajzen, 1998) is commonly used to explain variance in TSE intention and behaviour (Iyigun
et al., 2016; McGilligan et al., 2009). The TPB is a theoretical framework used to explain and predict
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behaviour in a variety of contexts and is often used as a basis on which to build behaviour change inter-
ventions (see Steinmetz et al., 2016 for meta-analytical review). Briefly, the TPB suggests that people's
attitudes towards a certain behaviour (attitudes), their beliefs that the behaviour is socially approved
or expected (subjective norms) and beliefs that they are capable of the behaviour (perceived control)
influence the formation of behavioural intention. Intention, in turn, is the direct and most proximal
predictor of behaviour itself (see Hagger & Hamilton, 2024 for overview and meta-analytical review).
The TPB has been shown to account for more variance in TSE behaviour than other popular models
of behaviour including the Health Belief Model (McClenahan et al., 2007). Whilst the TPB variables,
in and of themselves, are often explored as predictors of specific behaviours, it is also common prac-
tice for the TPB to be ‘extended’ by including anticipated regret as an additional, affective, predictor
of intention. In the context of TSE, McClenahan et al. (2007) found that anticipated regret accounted
for significant additional variance in TSE intentions once other TPB variables had been accounted for.

Decisions about whether to carry out TSE are very different to the vaccination decisions studied
by Lorimer et al. (2023). First, where TSE is recommended, it is recommended to be carried out fre-
quently (i.e., every month) whereas decisions about influenza vaccination need be made only once a
year. Second, the potential consequences of deciding not to self-examine include death from testicular
cancer or loss of a testicle, whereas the prototypical outcomes of influenza infection are likely much less
severe. Third, consequences of a decision about influenza vaccination will be known within 6 months
at most (the influenza season in which the decision is taken) whereas consequences of decisions about
TSE may not be known for years. Finally, and most important with respect to the potential role of an-
ticipated temporal relief, a negative testicular self-examination ends when the examination ends, and
thus temporal relief may be anticipated at that point. In the case of influenza vaccination, participants
may anticipate negative symptoms in the days following the vaccination and thus may not anticipate
temporal relief at the end of the vaccination appointment.

Shepherd et al. (2017) explored the social, cognitive and emotional predictors of TSE, including
measures of anticipated emotion. Anticipated relief—the extent to which one would feel relieved hav-
ing performed TSE—Dbut not anticipated regret—the extent to which one would feel regret not having
performed TSE—predicted TSE intention and past TSE behaviour. This finding held even when TPB
constructs, and anxiety and shame associated with a potential cancer diagnosis, were statistically con-
trolled for. One limitation of the study is that the researchers did not distinguish between temporal and
counterfactual relief, thus it is not clear whether the relief reported by participants relates to a positive
emotion anticipated (a) because of a decision to engage in the self-examination rather than deciding not
to (i.e., counterfactual relief), or (b) upon completion of a potentially aversive (Miller et al., 2022) self-
examination (i.e., temporal relief). Accordingly, the results of the study cannot be used to evaluate
claims about the role played by the counterfactual nature of regret and relief in their association with
healthful intentions and behaviour. A second limitation of this study is that only intention was assessed,
without exploring subsequent behaviour, leaving it undetermined if—and which—rvariables predicted
behaviour directly. We seek to address this within the current study by assessing both behavioural in-
tention and actual behaviour.

THE CURRENT STUDY

In the present study, we examine whether and how anticipated temporal relief, counterfactual relief
and regret relate to TSE intention and behaviour when controlling for other well-established predictors
of healthful behaviour. Given that Shepherd et al. found that anticipated regret did not predict TSE
intention, the anticipation of counterfactual emotions may play no role in decisions concerning TSE.
If this were to be the case, we would predict that only temporal relief is associated with TSE intention.
This possibility is supported by theorizing on the function of temporal relief, which suggests that
the anticipation of temporal relief may encourage engagement in aversive, but ultimately beneficial
behaviours (Hoerl, 2015). An alternative possibility is that it is the counterfactual nature of regret and
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relief that underlies their association with healthful behaviours. In this case, we would predict either
anticipated counterfactual relief, regret, or both- but not anticipated temporal relief- to be associated
with TSE intention. A final possibility is that specifically negative anticipated emotions predict
healthful behaviours. Although this is contrary to Shepherd et al.'s results, it does align with the extant
regret literature that links decision-making to a desire to minimize regret (Loomes & Sugden, 1982;
Zeelenberg & Pieters, 2007). If this were the case, we would predict that anticipated regret but neither
measure of relief predicts TSE intentions.

METHOD
Design

The study adopted a prospective correlation design with variables measured across two time points.
Anticipated emotions (regret, counterfactual relief, temporal relief), TPB constructs (attitudes,
subjective norms and perceived behavioural control), control variables (shame and anxiety) and TSE
intention were measured at Time 1. Actual TSE behaviour was assessed at Time 2, one month after the
initial survey.

Participants

At Time 1, 567 cisgendered males (M,{lgc =39.6years, SDagc =12.9years) from the United Kingdom were
recruited online using Prolific (https://www.prolific.co). Sample size was based on the requirements
for a binary logistic regression that was used to analyse the Time 2 data. This analysis required 180
participants in the smallest cell of the outcome variable to comply with a recommendation of 20
observations per predictor variable (Austin & Steyerberg, 2017). Based on Shepherd et al. (2017), we
expected ~43% of participants to have performed a testicular self-examination between Time 1 and
Time 2 meaning that we required 419 participants in total for the Time 2 analysis. To account for an
attrition rate of ~30% (based on our previous studies using a one-month follow-up period on Prolific),
and potentially missing or incomplete data, this number was rounded to a target sample size of 560
participants. In total, 567 participants were recruited. Participants received £1.00 for taking part at Time
1, and £.30 at Time 2. 82.0% of participants (7= 4065, Magcz 40.7 years, SDagC: 12 9years) returned at
Time 2. There were no differences in any Time 1 measures between those who did and did not return at
Time 2. Ethical approval was granted by the Research Ethics Committee of the last authot's university.

Materials and procedure

Questionnaires (see Appendix S1 for exact phrasing of all questions) were administered online
using Qualtrics (https://www.qualtrics.com/uk/). At Time 1, patticipants provided demographic
information, and their beliefs about how often TSE should be performed were assessed. Participants
then answered four questions related to each of the TPB variables: attitudes (e.g., ‘Performing testicular
self-examination within the next month would be...” with a 7-point response option ranging from a
negative attitude, e.g., ‘harmful’, to a corresponding positive attitude, e.g., ‘beneficial’; ®=.67, increased
to a=.77 with the removal of ‘pleasant’ item), subjective norms (e.g., ‘Most people who are important
to me think I should perform testicular self-examination within the next month’; & =.83) and perceived
behavioural control (e.g., ‘I am confident that I could perform a testicular self-examination within the
next month’; @ =.71). Responses to the subjective norms and perceived behavioural control questions
were given on a 7-point scale from ‘strongly disagree’ to ‘strongly agree’. Questions were formulated
using Francis et al.'s (2004) TPB questionnaire manual.
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Following this, participants were asked two questions concerning anticipated temporal relief (e.g., If I
performed a testicular self-examination within the next month, I would feel relieved once it was over; a= 94), anticipated
counterfactual relief (e.g, If I performed a testicular self-excamination within the next nonth, rather than deciding not fo, I
wonld feel relieved; a= .87) and anticipated regret (e.g., If I did not perform a testicular self-examination within the next
month, rather than deciding to do it, I wonld feel regret; a= .87). The relationship between these questions, adapted
from Lorimer et al. (2023), and those used by Shepherd et al. is considered in supplementary materials. All
responses to questions described thus far were given on a 7-point scale from ‘strongly disagree’ to ‘strongly
agree’. In line with Shepherd et al. (2017), nine questions were used to assess anticipated shame associated
with a testicular cancer diagnosis (e.g., To what extent would you feel ashanzed if you were diagnosed with testicular cancer?
a=.94) and experienced anxiety associated with testicular cancer and associated medical procedures (e.g., To
what extent are you anxious that you may have testicular cancer? a= .86). Responses to these questions were given on
a 7-point scale from ‘not at all’ to ‘extremely’.

Finally, participants were asked three questions assessing their intention to perform a testicular self-
examination within the next month (e.g., I zntend to perform a testicular self-examination in the next month;
a=.906), and additionally whether they had performed a testicular self-examination in the past month.
Responses to the intention questions were given on a 7-point scale from ‘strongly disagree’ to ‘strongly
agree’. At Time 2, one month later, the same participants were recontacted and asked whether they
had performed a testicular self-examination in the last month; ‘Have you performed a testicular self-
examination in the last month?” with a binary ‘Yes” or ‘No’ response option. To facilitate analysis, ‘No’
and “Yes’ responses were coded as 0 and 1, respectively.

RESULTS

At Time 1, 27.9% of participants had performed a testicular self-examination within the past month.
Fifty-three percent of participants indicated that they believed TSE should be performed every month,
whilst 35.5% believed that it should be performed less frequently. Means, standard deviations and
intercorrelations of all key variables are provided in Table 1; the results indicate that anticipated temporal
relief, anticipated counterfactual relief and anticipated regret are related to intention to perform testicular
self-examination and actual behaviour at Time 2.

Predicting TSE intention

A two-step linear regression was used to determine the predictors of TSE intention. The full model
can be seen in Table 2. Where the primary focus is extension of the TPB model, it is common to enter
anticipated emotion variables after norms, attitudes and perceived control. Because our focus is on
anticipated emotion, we followed the approach of Lorimer et al. (2023) by first entering the anticipated
emotion variables and only then entering the TPB variables. This approach allows us to examine the
predictive power of the anticipated emotion variables on their own and to test hypotheses about which
anticipated emotions would best predict behavioural intentions. Thus, anticipated temporal relief,
anticipated counterfactual relief and anticipated regret were entered at Step 1, and the TPB variables,
anxiety and shame, were entered at Step 2. When entered at Step 1, the three anticipated emotion
variables accounted for 42% of the variance in intention, representing a significant improvement
compared to a chance model. At this step, both anticipated counterfactual relief and anticipated regret
were positive predictors of intention whereas anticipated temporal relief was a negative predictor. The
remaining predictors of intention were added at Step 2 resulting in further improvement to the model.
With all predictors included, 58% of the variance in intention was accounted for. All predictors in
the final step were significant; anticipated counterfactual relief, anticipated regret, TPB variables and
anxiety were all positive predictors of intention, whereas anticipated temporal relief and anticipated
shame were negative predictors of intention.
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TABLE 2 Summary of hierarchical regression models predicting testicular self-examination intention and behaviour.

Intention Behaviour
Step 1 Step 2 Step 1 Step 2
B
(SE) p BSE) p B (SE) OR B (SE) OR
Temporal relief -.23 —. @tk -.16 —. 3ok =17 (.08) .85% —.02 (.09) 99
(.05) (.04)
Counterfactual relief .67 oD .36 S .35 (.09) 1.42%%% —.01 (12) 99
(.05) (.05)
Regret .29 206%k 24 Wil .28 (.08) 1,328k .08 (.10) 1.08
(.04) (.04
Attitudes .16 (.05) .095*%* —.39 (14) 68k
Norms .29 23k 17 (10) 1.19
(04)
Control 55 30%kE .38 (.16) 1.46*
(06)
Anxiety .19 (.05) 1 20k0kk —.07 (12) 93
Shame —.074 —.067* .04 (.08) 1.05
(04)
Intention .63 (.10) 1.87+%%
R* 42 58 14 34
F change 134.9%%k 4594
Step )(2 52 5%k* 84 Fk*

Note: Nagelkerke R?is reported for behaviour regression.
Abbreviation: OR, odds ratio.
wkxp <001, **+p<.01, *p<.05.

Predicting TSE behaviour

By Time 2, 53.3% of participants had performed TSE. To establish the predictors of behaviour, a two-
step binary logistic regression was used. As shown in Table 2, the two-step model followed a similar
structure to that used in the prediction of intention, except intention itself was added alongside the other
predictors at Step 2. At Step 1, 14% of the variance in behaviour was accounted for. The model at this
step was a significantly better fit for the data compared to a model based on chance. At this step, both
anticipated counterfactual relief and anticipated regret were positive predictors of behaviour, whereas
anticipated temporal relief was a negative predictor of behaviour. The remaining predictors, including
intention, were added to the model at Step 2. This resulted in further improvement to the model with
34% of the variance in TSE behaviour accounted for. At this step, only attitudes, perceived control and
intention were significant predictors of behaviour; more favourable attitudes were associated with a
reduced likelihood of engaging in TSE, whereas a greater sense of control and higher intentions were
associated with higher likelihood of performing TSE.

When considered together, the correlations and linear regression indicate a relation between each
of three anticipated emotions, and intention and TSE behaviour. Despite this, the binary logistic re-
gression indicates that none of the anticipated emotions predict behaviour in the presence of intention.
This suggests that intention may play a mediating role in the relations between each of the anticipated
emotions and TSE behaviour. To explore this possibility further, bootstrapped tests of indirect effects
(PROCESS; Hayes, 2022) were performed. The results (Table 3) indicate positive indirect effects of an-
ticipated counterfactual relief and anticipated regret on TSE behaviour through intention; f=.21, boot-
strapped SE =.051, 95% bootstrapped CI [.13, .33]; =17, bootstrapped SE=.04, 95% bootstrapped
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CI [.11, .27], respectively. In addition, a negative indirect effect of anticipated temporal relief on TSE
behaviour through intention was also observed; f=—.73, bootstrapped SE =.034, 95% bootstrapped
CI [-.15, —.01]. In all tests of indirect effects, TPB variables, anticipated shame, anxiety and non-target
anticipated emotions were controlled for. The equivalent analysis without covariates is reported in
Appendix S1.

DISCUSSION

By including measures of anticipated counterfactual and temporal relief as well as anticipated regret,
the current study permits consideration of whether it is the negative valence of anticipated regret or
its counterfactual nature which underlies its positive association with many healthful behaviours.
Consistent with results reported by Lorimer et al. (2023), our results suggest that anticipated regret
and anticipated counterfactual relief are positively associated with TSE, and potentially other
healthful behaviours, because they are counterfactual emotions. Anticipated counterfactual relief
and anticipated regret are independent, positive, predictors of intention to engage in TSE and,
indirectly, TSE behaviour itself. Interestingly, anticipated temporal relief was negatively associated
with intention to engage in TSE and, indirectly, TSE behaviour when other predictors were
controlled for. Taken together, these results add weight to previous claims (Lorimer et al., 2023;
Shepherd et al., 2017) that there is a need to consider both positive and negative emotions, especially
those with counterfactual precursors, when attempting to understand the determinants of health
behaviours.

The results reported herein are the first to show both counterfactual and temporal relief as signif-
icant but opposing predictors of intention to engage in a healthful behaviour and, indirectly, actual
behavioural engagement. The opposing influence of anticipated temporal relief and anticipated coun-
terfactual relief provides further evidence in support of a distinction between temporal and counterfac-
tual relief. Previous research has shown that the two indeed come apart in terms of their precursors (e.g.,
Graham et al., 2023; Sweeny & Vohs, 2012), effects of their experience (Lorimer et al., 2022) and role in
decision-making (Lorimer et al., 2023). The current results add weight to the last of these findings, that
anticipated temporal and counterfactual relief play different roles in decision-making; whereas counter-
factual relief was positively associated with TSE intention and, indirectly, behaviour, temporal relief was
negatively associated with intention, and, indirectly, related to TSE engagement. One possibility is that
anticipated temporal relief may index people's beliefs about the aversiveness of TSE. Hence, anticipated
temporal relief is a negative, rather than positive, predictor of intention. To explore this possibility
further, future work could assess both anticipated temporal relief and perceived aversiveness of TSE to
determine whether there are changes to the observed relation between anticipated temporal relief and
intention in the presence of perceived aversiveness. Ultimately, future work exploring the determinants
of health behaviours should avoid confounds by distinguishing between temporal and counterfactual
relief.

Interestingly, the results reported herein only partially align with those reported by Shepherd
et al. (2017) who found that anticipated relief, but not anticipated regret, predicted TSE intention and
past TSE behaviour. Variation in the anticipated regret measures between the two studies may account
for the disparate results. Specifically, the anticipated regret measure employed within the current study
prompted participants to consider the regret that they would feel if they did not perform TSE within a
specific timeframe (one month), whereas Shepherd and colleagues asked participants about regret they
anticipate for not ‘regularly’ performing TSE. Importantly, our results align with past research that
utilized a similarly restricted timeframe (McGilligan et al., 2009). The contrast between our findings
and those of Shepherd et al. suggests that anticipated regret may influence decision-making about a par-
ticular behaviour occurring within a given timeframe but may be less influential when considering re-
peated or ongoing engagement in a target behaviour. Given that the anticipation of regret is contingent
on simulation of the future (e.g., Sherman et al., 1995), providing more specific temporal parameters
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may facilitate clearer or more specific simulations that are easier to integrate into the decision-making
process. Further work is needed to explore this possibility.

The results of the current study have implications for the design of interventions to increase rates of
TSE. The difference in TSE rates at Times 1 (27.9%) and 2 (53.3%) suggests that the process of assessing
predictors at Time 1 may have resulted in a mere measurement effect that manifested in the Time 2 data.
Measurement effects occur when behaviour is influenced by the probing of constructs believed to be
precursors to the behaviour itself (see Wood et al., 2016 for review). These results suggest that relatively
simple interventions, such as prompting individuals to reflect on their attitudes and intentions, or con-
sider their future emotional states, with specific reference to regret and counterfactual relief, may have
worthwhile effects on rates of TSE. Indeed, some research has attempted to utilize the assessment of
anticipated regret in just this way (e.g., Godin et al., 2008, 2010; Sandberg & Conner, 2009) with varying
degrees of success. Past results range from increased intention to engage in a desired behaviour (e.g.,
bowel screening; O'Carroll et al., 2015) to a decrease in intentions to engage in a desired behaviour (e.g.,
organ donation; O'Carroll et al., 2016). Psychological reactance has been offered as a possible explana-
tion for null effects or an unintended reduction in intention when utilizing anticipated regret as a means
to change behaviour. Indeed, research shows that trait psychological reactance moderated the effect of
an anticipated regret intervention aimed to increase uptake of bowel screening (Hunkin et al., 2020).
Theories of psychological reactance emphasize the role of negative affect (Rosenberg & Siegel, 2018)
and so it is possible that the interventions that utilize the anticipation of counterfactual relief may not
trigger psychological reactance in the same way as regret. Given that the study of anticipated relief is still
in its infancy, further work is needed to explore its use as a means to behaviour change and any possible
associations it may have with psychological reactance which may limit its usefulness.

The current study provides a replication of associations described by Lorimer et al. (2023) between
anticipated regret, counterfactual relief and influenza vaccination. The diversity of the decision con-
texts examined across these studies suggests that anticipated regret and counterfactual relief may be of
general importance in attempts to promote healthful behaviour. The observation that across two very
different health-related decisions these anticipated emotions independently predict variance in health-
ful behaviour suggests one reason why there have been mixed results (see Cox et al., 2014; O'Carroll
etal., 2011, 2016) of attempts to use anticipated regret to increase healthful behaviour. Although antic-
ipation of differently valenced counterfactual emotions may have additive effects within participants,
equally it may be that anticipated positive counterfactual emotions may have more predictive power for
some participants whereas anticipated negative counterfactual emotions have more predictive power
for others. Our current study does not allow us to distinguish between these possibilities, but suggests
an interesting direction for future research. For example, it could be that the predictive power of antici-
pated regret versus counterfactual relief differs between individuals depending on their motivation ori-
entation, given that some people appear to be motivated by potential gains and others by potential losses
(Elliot & Church, 1997; Higgins, 1997). Individual differences in approach versus avoidance orientation
are known to predict differential sensitivities to emotional states (Zelenzki & Larsen, 2002). Similarly,
some people may decide to be vaccinated in order to achieve the positive emotional consequences they
anticipate will ensue whereas others decide to get vaccinated so as to avoid the negative emotional con-
sequences they anticipate if they do not. Previous failures to observe associations between anticipated
regret and healthful intentions or behaviour may simply reflect the proportion of participants with
approach versus avoidance motivations in the sample. A related alternative possibility is that there may
have been some aspect of the methods employed in these studies which primed approach versus avoid-
ance motivations. Future work might usefully investigate these possibilities.

The results herein allow for consideration of the relation between each of the TPB constructs, and
TSE intention and behaviour. Outside of the TSE context, previous meta-analytical reviews exploring
the TPB alongside anticipated regret have reported attitudes and subjective norms to be most strongly
associated with behavioural intention, and intention and attitudes to be most strongly associated with
actual behaviour (Sandberg & Conner, 2008). The results of the present study vary from this pattern,
with attitudes having less of an influence on intention than other variables, and perceived behavioural
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control having greater influence. The pattern is also different for actual behaviour where perceived con-
trol is a significant, positive predictor, and attitudes are significantly, and negatively, associated with be-
haviour. One possibility is that the patterns observed here may be unique to the behaviour in question,
TSE. Alternatively, it may be the inclusion of additional control variables such as anxiety and shame, or
the inclusion of the anticipated relief variables that alters the pattern of results. Further work is needed
to arbitrate between these possibilities, and to better understand any underlying relations between each
of the assessed predictor variables, and TSE intention and behaviour.

There are a number of limitations that should be borne in mind when considering the results of the
current study. First, the cross-sectional nature of our analysis of intention limits our ability to make
strong causal claims about the observed relations. Although our classification of variables as predic-
tors or outcomes is theory-based (Ajzen, 1998; Zeelenberg, 1999), and in-line with a wealth of existing
research, the concurrent assessment of predictors and outcomes will necessarily restrict confidence in
any causal claims that are made. Arguably, this limitation is restricted to the Time 1 data, and a strength
of the present study is that, unlike Shepherd et al. (2017), we did follow up on actual behaviour a
month after the assessment of predictors rather than relying solely, as many do, on intentions assessed
at Time 1. Regardless, experimental work that manipulates predictors and assesses the resultant effects
on outcome variables is needed to confidently make claims about the causal nature and direction of the
relations and effects observed. A second limitation associated with the design is that we only measured
the anticipated emotions at one timepoint and so the stability of these variables—and their relation to
intention and behaviour—over time is unclear. Given that recent work has shown that the relations
between some TPB variables and intention vary with time (Hagger & Hamilton, 2024), it is possible
that the relation between anticipated emotions and intention may vary in a similar fashion. To explore
this further, future work could assess the anticipated emotions across multiple timepoints and over a
longer period of time to establish both the consistency in the anticipation of these emotions and also
their relations to pertinent outcome variables. A final limitation of the current study is that a substantial
amount of variance in both TSE intention and behaviour remains unaccounted for (42% and 66%, re-
spectively), suggesting that there are additional, unassessed factors that affect engagement in TSE. That
being said, there is no behaviour for which all factors affecting intention—or behaviour itself—have
been fully accounted for. Although it would be beneficial to identify as many predictors of intention
and behaviour as possible, it is equally beneficial to identify predictors that account for the majority of
variance in intention, as is the case in the current study, and then develop and test ways in which these
predictors can be used or manipulated to increase engagement in the target behaviour.

To conclude, the results presented herein build on past research by showing that both anticipated
regret and anticipated counterfactual relief are associated with TSE intention and, indirectly, behaviour.
Interestingly, we provide the first evidence that temporal relief is also associated with TSE intention
and, indirectly, behaviour. However, these associations function in the opposite direction, with antici-
pated temporal relief being a negative predictor of TSE intention and behaviour. These results indicate
that both positive and negative emotions should be considered when exploring determinants of health
behaviours such as TSE. Furthermore, given their positive associations, the consideration and manipu-
lation of emotions with counterfactual precursors may be particularly important to the design of inter-
ventions that seek to increase engagement in positive health behaviours such as TSE.
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