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The Decision Regret Scale (DRS) was assessed for its psychometric qualities in
measuring decision regret in ordinary life scenarios. Although the scale has
typically been used with patients and in the context of medical decision-
making in earlier studies, this contribution shows that the instrument may
have a variety of uses, retaining excellent metric properties even in non-
medical contexts. The tool showed good fits with both the CFA and the
gender Measurement Invariance. A non-probabilistic selection of 2,534 Italian
university students was conducted. The internal consistency measures were
found to be completely appropriate. Correlations with the General Decision-
Making Style (GDMS) and Scale of Regulatory Modes were used to check
for convergent validity (SRM). Convergence analysis showed that participants
with higher regret scores were those who favored a rational decision-making
style, while lower regret scores correlated with avoidant and spontaneous
styles. With regard to the regulatory modes, the relationship between regret
and locomotion was positive. Overall, the directions of association point to
an interesting predictive measure of a person’s decision-making and self-
regulatory orientation through the evaluation of regret using the DRS. The
excellent psychometric properties found foreshadow a reliable use in various
contexts where knowledge of post-decisional attitude becomes important:
school, university, professional orientation, marketing studies, relationship
choices, as well as for use in research.

decision-making, Decision Regret Scale, regret, validation, gender invariance

Introduction

Regret is the negative state of mind we experience when we realize that if we had
made a different decision, we would have gotten a better result (Coricelli et al., 2005;
Mazzocco, 2008). The severity of the regret feeling changes with the availability of
counterfactual alternatives (Seta et al., 2008). Indeed, research has revealed that there
is a propensity to have emotional reactions to situations for which an alternative result
is simpler to envision, a process known as emotional amplification (Kahneman and
Miller, 1986). The most essential criteria for the development of regret, according to
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research, are the proximity of the alternative result, the action-
non-action component, and the impression of responsibility
(Zeelenberg et al., 1998; Byrne and McEleney, 2000; Papé
and Martinez, 2017). According to Miller and Taylor (1995),
emotions such as regret arise not only when the negative
outcome is due to inappropriate or irrational decisions or
actions, but whenever there is a counterfactual alternative to
one’s actions that is highly available, such as in situations in
which one came very close to obtaining a better outcome.
Gilovich and Medvec (1994) observed that people more
frequently recall regrets associated with actions in the short
term (e.g., last week), but in the long term (e.g., last year)
situations of regret associated with non-actions are cited more
frequently. Sugden (1985) attributes responsibility as a key role
for regret. According to his definition, regret consists of two
components, the first concerns the evaluation of one’s choice
on the basis of the comparison between the actual outcome and
the counterfactual outcomes, and the second is given by feelings
of responsibility and self-blame and the subjective evaluation of
the quality of one’s choice. According to Sugden, the intensity
of regret would depend precisely on how responsible we hold
ourselves for the choice we make. The impacts of regret on
decision-making have also been the topic of significant research
aimed at the function of regret anticipation; the idea that
individuals can anticipate the remorse they expect to experience
as a result of their decisions and use this knowledge as a compass
for decision-making has been the focus of several experimental
examinations (e.g., Zeelenberg and Pieters, 1999; Hetts et al,
2000; McConnell et al., 2000; Hoelzl and Loewenstein, 2005;
Wong and Kwong, 2007).

Over time, several instruments for the measurement of
regret have been validated: the Anticipated Regret Questionnaire
(Godin et al,, 2005); the Anticipated Regret Scale (Sheeran and
Orbell, 1999); the Decision Regret Scale (DRS) (Brehaut et al,,
2003); the Experienced Regret Scale (Keaveney et al.,, 2007); the
Regret and Disappointment Scale (Marcatto and Ferrante, 2008);
the Regret Experience Measure (Creyer and Ross, 1999); the
Regret and Maximization Scale (Schwartz et al., 2002); the Regret
Measurement (Tsiros, 1998). The instruments were developed
in Australia (Creyer and Ross, 1999), Canada (Brehaut et al,
2003; Godin et al., 2005), Italy (Marcatto and Ferrante, 2008),
the United Kingdom (Sheeran and Orbell, 1999) and the
United States (Tsiros, 1998; Schwartz et al.,, 2002; Keaveney
et al,, 2007). Among these instruments, Brehaut et al. (2003)
DRS has some interesting and robust psychometric features
(such as being a brief single-factor model with high internal
consistency and stability over time) reaffirmed in the studies
that have employed it, both in its original form and in the
form validated for other national contexts (Bonaccio and Girard,
2015; Becerra Pérez et al., 2016; Tanno et al., 2016; Advani et al.,
2019; Calderon et al.,, 2019; Haun et al,, 2019; Wilding et al,,
2020; Xu et al., 2020; Telatar et al., 2021; Liu et al., 2022). So
far, the use of the tool has been aimed at assessing regret in
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patients who have already made a medical decision. Brehaut
et al. (2003) reported the results of four separate patient groups:
postmenopausal women contemplating hormone replacement
therapy, males considering prostate cancer treatment, women
considering breast cancer treatment, and women considering
breast cancer adjuvant treatment. DRS was also utilized with
breast cancer patients in another trial (Goel et al., 2001).

The DRS has been translated into seven languages (so far,
with the exception of Italian) and customized for use in a
variety of cultural settings (Becerra Pérez et al, 2016). This
same single-factor structure was confirmed in the Chinese
validation (Xu et al,, 2020), as posited in the original English
version, and this was also mentioned in previous studies, such
as the one in the United States that assessed DRS accuracy in
patients undergoing a subcutaneous defibrillator, and another
that investigated the validity of the DRS Japanese version (Tanno
et al., 2016; Calderon et al., 2019).

Although earlier research have mostly employed the DRS
scale with patients when it comes to medical decisions, this
our contribution intends to show that the instrument may be
used also in a variety of contexts while maintaining its strong
metric features. On the Italian psychometric scene, further
instruments for assessing general regret would be useful, as only
the Marcatto and Ferrante (2008) scale is now available, with
significant limits in its application mentioned in the literature.
In fact, as already reported by Buchanan et al. (2016), the scale
includes distinct items focused on affect and on counterfactuals,
but it contains only two items specific to regret alone, both of
which focus on the cognitive component. Therefore, the main
objective of our study was to propose a first validation in the
Italian context of the use of the DRS to measure post-decisional
regret starting from choice situations proper to everyday life.
Evaluation of the maintenance of the psychometric qualities
of the instrument in non-medical settings was done through
the use of both exploratory (EFA) and confirmatory (CFA)
analyses, which was followed by a measure of scale convergence
with constructs of decision-making and regulatory orientation
of the person. The contributions of Ordoénez and Connolly
(2000) and Zeelenberg et al. (2000), and more recently Gaafar
et al. (2018) while considering the function of predictors or
concurrent variables of regret, indicated a probable link between
regret and a person’s decision-making style. Earlier, Ueichi
and Kusumi (2004) also presented an observational study in
which some relationships between regret and decision-making
styles were illustrated. More specifically, they reported that
analytic decision-makers tended to cope with their regret by
improving their behavior more than intuitive decision-makers.
While Jurasova and Spajdel (2011) found that rational decision
makers anticipate regret during the decision making process,
but they are not good at correctly predicting regret intensity,
in comparison with non-rational decision makers. Therefore,
taking into account such backgrounds in the literature, in
our study, we evaluated the convergence between the DRS
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and the General Decision-Making Style (Scott and Bruce,
1995) in the Italian version validated by Di Fabio (2007).
Our hypothesis was to find a positive association with the
rational and intuitive style and a negative association with
the avoidant, dependent, and spontaneous style. A second
hypothesis was that an association between regret and a person’s
regulatory patterns could also be detected., i.e., the way people
deal with situations in order to achieve a goal. According to
the theory of regulatory modes of Kruglanski et al. (2000),
people who are oriented toward the locomotion mode are
focused on movement and goal attainment. In contrast, those
who are strong in evaluation will compare different goals and
analyze different options. In the study by Pierro et al. (2008)
it emerged that when faced with a negative outcome of a
decision, a high degree of locomotion mode would result in
less counterfactual thinking and regret, but a high level of
assessment mode would result in the reverse. Panno et al.
(2015) showed that peoples regulatory mode affects feelings
of regret even before making a decision. In other words, the
decision maker’s regulatory mode affects anticipated regret as
well as post-decisional regret. People with assessment concerns
engage in a greater amount of anticipated regret because they
are strategically motivated to make comparisons of all options,
when faced with a risky choice, while people with locomotion
concerns seem to leave little room triggering anticipated regret
because strategically motivated to take the action, when faced
with a risky choice (Kruglanski et al, 2000; Lauriola and
Levin, 2001). On the basis of this evidence, in our study
we also evaluated the convergence of post-decisional regret
with the regulatory modes of assessment and locomotion,
expecting directions of association similar to those found in
Pierro et al. (2008).

Materials and methods

Language methods

As per the translation criteria, the DRS version followed
forward and backward translations of the original scale (Beaton
et al, 2000). Two Italian translators finished the forward
translation independently and discussed any discrepancies
between the two versions. The resolved Italian version was then
provided to two English translators, who back-translated the
text separately. Any differences were reviewed and resolved,
and changes have been made to the DRS to account for any
rewording in order to increase the readability of the items.
Ultimately, a focus group of 16 people was formed and arranged
to include three distinct age ranges (20-30; 31-40; 41-50), both
genders, and individuals with low-medium and high educational
degrees. The conversation held on each item following the
administration of the tool revealed no comprehensibility or
literacy disparities.
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Participants and tools’ administration

The sample size design for the current investigation was
predicated on the capacity to validate a sufficient fit of DRS
beginning with a translation of the English version, which
contained a one-factor model with 5 manifest variables. We
were able to identify an effect size of r = 0.16 for Pearson
product-moment correlation coefficients using a type 1 error
of 5% (two tailed), a power of 0.80, and a total sample size of
300 observations. Participants were recruited by forwarding an
email contact to students enrolled in a university in central-
southern Italy. This email described the study’s objectives as well
as its purpose. Subjects were asked to input a specific link located
in the same notification, which they then filled out and digitally
submitted. Participants were guaranteed of their confidentiality,
as well as the use of aggregate data for research purposes. 4,000
contact emails have been sent in total. In terms of the drop-
out percentage, 146 participants dropped out after starting to fill
it out, resulting in a total of 1,726 returned surveys (851 men
and 875 females with an average age of 23.69 and SD = 4.08).
The protocol involved distributing 16 decision scenario variants
among participants, in relation to which they were asked to
estimate the regret, if any, experienced in these situations.
Convergent validity was assessed with an extra convenient
sample of participants obtained online, totaling 808 people
(males = 444; females = 364), Mage = 23.54, and SD = 4.04.
In order to recruit this sample, a total of 2,000 contact emails
were sent out. The inclusion criterion was attendance at the
University and non-participation in the prior administration.
The scenario protocol had the same characteristics as the first
one, with the homogeneous distribution of the 16 scenario
variants within the 2,000 contact emails. The following Table 1
reports demographic characteristics of the whole sample of
participants.

Measures

Decision-making scenario: the participant was asked to
identify as closely as possible with an everyday situation
involving a choice between two alternatives with different or
similar aims, e.g., pursuing a personal utility or fulfilling a
previous commitment; renouncing personal pleasure in the
name of a higher duty; choosing between two options both
pleasant or useful. The person was asked to choose and
indicate what he or she was likely to do in that situation. The
development of the scenarios was done considering the previous
contributions of Jonassen (2012) and Diotaiuti et al. (2020a).

Construction of the scenarios: as the study’s goal was to
assess the fit values of the decision regret measure in a non-
clinical sample such as university students, it was necessary
to propose decision-making situations that students usually
encounter, sufficiently diversified as to the nature of the
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choice. Therefore, four types of alternative choices were initially
identified: (1) pursuing a personal pleasure goal (i.e., relaxing
while watching a movie) or a personal utility goal (i.e., cleaning
the house); (2) pursuing a personal pleasure purpose (i.e., going
out for a walk) or a purpose corresponding to an obligation
(i.e., paying a tax due); (3) pursuing an aim of personal pleasure
(i.e., playing video games) or an aim corresponding to a social
expectation (i.e., fulfilling a commitment made to others); (4)
pursuing an aim of personal pleasure (ie., listening to one’s
favorite music) or an equally pleasurable aim but with a different
content (i.e., going out shopping).

In order to balance a possible positional effect (first
alternative, second alternative), three further blocks of scenarios
were constructed in which the first alternative was a useful
purpose, an obligation, a purpose corresponding to a social
expectation, respectively. Thus, as a result of this balancing
operation, a total of 16 decision scenario variants were defined.

TABLE 1 Characteristics of the participants.

Gender males = 1,295 (49%);
females = 1,240 (51%)
Study course Economy = 305 (12.0%)

Foreign languages = 127 (5.0%)
Pedagogical sciences = 354 (14.0%)
Motor sciences = 177 (7.0%)

Law =405 (16.0%)

Humanities = 203 (8.0%)
Communication sciences = 152 (6.0%)
Engineering = 431 (17.0%)

Nursing sciences = 127 (5.0%)

Social work = 253 (10.0%)

Year of course First =717 (28.3%)
Second =578 (22.8)
Third = 514 (20.3%)
Fourth =362 (14.3%)
Fifth = 274 (10.8%)
Out-of-course = 89 (3.5%)

Father’s education Primary school = 111 (4.4%)
Secondary school = 560 (22.1%)
High school diploma = 1,115 (44.0%)

University degree = 748 (29.5%)

Mother’s education Primary school = 215 (8.5%)
Secondary school = 598 (23.6%)
High school diploma = 1,163 (45.9%)

University degree = 558 (22.0%)

Area of residence City > 50,000 inhabitants = 182 (7.2%)
Town < 50,000 inhabitants = 816 (32.2%)
Small town < 5,000 inhabitants = 1,536
(60.6%)

With family = 1,133 (44.7%)

With other students = 1,312 (51.8%)
Alone = 89 (3.5%)
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Among the contact e-mails sent to the students, 250
protocols were sent for each scenario variant, for a total number
of 4,000 contact e-mails.

A group of 50 undergraduate students used a preliminary
production and classification method to identify 15 action
choices that were intended to be pleasant, 18 action choices
that were intended to be useful, 12 action choices that were
perceived as an obligation, and 13 action choices that were
related to commitments made with other people. Following
that, students scored each circumstance on a scale of 1-7 to
reflect the extent of representativeness of each condition. Eight
pleasure circumstances, eight utility conditions, eight obligation
conditions, and eight commitment conditions were finally
chosen for the procedure based on the better scores achieved.

Psychometric scales

DRS (Brehaut et al., 2003), consists of “five items answered”
on a 5 point bipolar intensity scale and is a unidimensional,
self-report measure. Participants rate the item statements by
selecting a number between 1 (strongly disagree) and 5 (strongly
agree) (strongly disagree). To eliminate acquiescence bias, items
2 and 4 are formulated in a negative manner. After inverting
the scores of these two items, the total sum score is calculated
by computing the average of the five items, subtracting 1 and
multiplying by 25, thus turning the result to a score ranging from
0 to 100. A lower total score suggests fewer regrets, whereas a
higher total score indicates more regrets.

General Decision-Making Style (GDMS, Scott and Bruce,
1995), in the Italian version by Di Fabio (2007) is made up of
25 items, each having a five-point Likert scale answer (from 1
to 5). It allows to detect five decision-making styles: Rational
(item example: “My decisions require careful consideration”);
Intuitive (item example: “When I make a decision I trust my
instincts”); Dependent (item example: “I rarely make important
decisions without consulting other people”); Avoidant (item
example: “When I can, I postpone the decision”); Spontaneous
(item example: “I make decisions quickly”). Cronbach’s alpha
coeflicients in relation to the five styles are: 0.73 for Rational;
0.73 for Intuitive; 0.80 for Dependent; 0.84 for Avoidant; 0.78
for Spontaneous. For this investigation, the following criteria
were considered to determine reliability: Cronbach’s raw alpha
(a) = 0.91 (CIs 95% 0.90; 0.93); McDonald’s omega () = 0.92
(CIs 95% 0.90; 0.93).

Scale of Regulatory Modes (SRM) (Higgins et al., 2003; Pierro
et al,, 2006), consisting of 24 elements (12 for the measure of
Assessment Mode and 12 for the measure of Locomotion Mode)
6-point Likert scale (1 = strongly disagree to 6 = strongly agree).
Assessment is a comparison component of the Self-regulation
system, as it is a propensity to critically examine the current
condition in comparison to other options in order to attain
our goals in the best possible manner. This study’s reliability
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measures were the following: a = 0.71; w = 0.71; (CIs 95%
0.63; 0.77). Locomotion, on the other hand, is a part of our
self-adjusting system committed to managing movement by
state and maintaining it in order to achieve a goal in a simple
and delay-free manner. Reliability measures were the following:
a =0.75; w = 0.76; (CIs 95% 0.69; 0.81).

Statistical analysis

In consideration of confirmatory factor analysis (CFA), we
adopted recognized conventional criteria and decided that a
minimum sample size of 300 persons was necessary (Mundfrom
et al,, 2005). Assuming a type 1 error of 5% (two-tailed) with a
power of 0.80 and a total sample size of 300 observations, we
were able to ascertain a Pearson product-moment correlation
coefficient effect size of r = 0.16.

Verification of the assumptions of univariate and
multivariate normality; EFA with Parallel Analysis (PA) as
the extraction method; Confirmatory Factorial Analysis (CFA);
and evaluation of internal consistency using Cronbach’s alpha
coefficient and McDonalds were the primary statistical analyses
performed. Composite Reliability Index (CRI) was used to
study reliability; values above 0.70 are regarded as satisfactory
(Raykov, 1997). Also given were the item-total correlation
(> 0.5), the average inter-item correlation (0.15-0.5), and the
alpha if an item was eliminated (DeVellis, 2017).

To evaluate the appropriateness of the model, the 10 indices
listed below were considered: (1) chi square; (2) the connection
between the chi-square value and the degrees of freedom (2/d.f.,
acceptable values range between 1 and 3); (3) GFI (Goodness of
Fit Index), with values greater than 0.90 indicating an acceptable
model fit and values greater than 0.95 indicating a good model
fit; (4) RMSEA (Root-Mean-Square Error of Approximation),
with values between 0.05 and 0.08 indicating an acceptable
model fit and values less than 0.05 indicating a good model fit;
(5) p-value for the test of close fit, with values between 0.50 and 1
indicating an acceptable fit of the model and values between 0.05
and 0.50 indicating a good fit; (6) CFI (Comparative Fit Index)
and TLI (Tucker-Lewis Index), with values between 0.95 and
0.97 denoting an acceptable fit of the model and values between
0.95 and 1 indicating a good fit; (7) NFI (Normed Fit Index),
with values between 0.90 (Hu and Bentler, 1999; Byrne, 2001;
Schermelleh-Engel et al., 2003; Barbaranelli and Ingoglia, 2013).

The
measurement invariance by gender. As a result, four layered

factorial structure of the DRS was tested for

models were evaluated, each with greater degrees of restriction:
the base model examined configural invariance and permitted
free estimate of all parameters for each group. The metric (weak)
invariance model, which was layered within the configural
model, adds the constraint of invariant factor loadings between
groups to the configural model. The scalar (strong) invariance
model, which was layered within the second model, adds the
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invariant items’ intercept constraint to the comparison groups.
Finally, strict invariance was assessed by comparing the scalar
model against a model that additionally required residuals to
be identical across groups. We concentrated on comparing the
CFI, TLI, and RMSEA indices because the Chi-square indices
are sensitive to sample size. A variation of these indices more
than 0.01 was used as a criteria to rule out the more restrictive
model’s invariance and accept the more parsimonious model
(Cheung and Rensvold, 2002). The group mean differences in
latent variables were examined once the strict invariance was
confirmed.

The correlations between the DRS and the components
that make up GDMS and SRM were compared to establish
convergent validity. Pearson coeflicients were used to determine
concurrent validity. SPSS version 22 and IBM Amos Graphics
18 were used to conduct statistical analysis.

Results

Prior to data analysis, the DRS item distribution
characteristics of the entire sample were visually examined,
and most items had skewness values of 1 or slightly higher.
The Mardia Index (average of the squares of the Malhanobis
Distances) produced a coefficient (44.86) that was smaller than
the limit value (48), proving that the multivariate normality
assumptions were correct. Low co-linearity was indicated by
low VIF (Variance Inflation Factor) values (<2) and high
tolerance values (> 0.60). For residual assumptions verification,
the average of the standardized and raw residuals was adjusted
to 0; the Durbin-Watson test yielded a value of 1.021, showing
the absence of autocorrelation. The metric characteristics of the
scale were assessed using an exploratory factor analysis (EFA)
and CFA, both of which were designed to examine the quality
of the dimensional model of the instrument. To minimize
problems of overfitting (Folkkema and Greiff, 2017), the EFA
and CFA were each performed on half of the participant sample,
which was divided into two groups of 863 people.

Based on the information from Cattell’s scree test, five
items resulted in the factor loadings structure matrix, which is
shown in Table 2 and depicts the model matrix with saturations
on the factor and Uniqueness. The factorial loadings were all

TABLE 2 Factor loadings structure matrix.

Factor loadings Uniqueness
DRS 1 0.780 0392
DRS 2 0.664 0.559
DRS 3 0.750 0437
DRS 4 0.554 0.693
DRS 5 0.761 0421

Extraction Method: Maximum Likelihood. Cumulative variance: 60.2%.
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FIGURE 1
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Item 1

Item 2

Item 3

Item 4

Item 5

Path diagram of the confirmatory factor analysis (5 items). Chi-square = 6.019; y2df = 1.506; CFl = 0.999; TLI = 0.997; RMSEA = 0.024 and

RMSEA 90% CI [0.00-0.051].

statistically significant and varied from 0.554 to 0.780. (p 0.001).
The CRI (0.727) was also acceptable.

The CFA (see Figure 1) revealed that a model with one factor
and five items, specifying the error covariance between item 2
and item 4, provided overall good indices of data adaptation:
%% = 6.019; p = 0.198; ¥ ?/df = 1.506; GFI = 0.997; AGFI = 0.959;
CFI = 0.999; TLI = 0.997; RMSEA = 0.024; and RMSEA 90% CI
[0.000-0.051]; p-close = 0.855; NFI = 0.996.

Item statistics and internal consistency are shown in Table 3.
Ceiling effects were present, ranging from 26.3 percent (item 4)
to 47.4 percent (item 1). Item 1 was the “most regrettable,” with
a mean score of 4.28, while item 4 was the “least regrettable,”
with a mean score of 3.53. The overall mean score was 73.31
(0-100), with a standard deviation of 19.01. The scale exhibited
satisfactory internal consistency with o = 0.81 and w = 0.81.

The measurement invariance of the DRS factorial structure
was also tested by gender. We examined four nested models
with varying degrees of constraint. The goodness-of-fit indices
of the multidimensional model by gender and layered models of
invariance are shown in Table 4 in ascending order of restriction
level. The DRS was shown to have high gender invariance, with
an outstanding one-dimensional model fit for male and female.

These data imply that the latent means may be compared by
gender. Females’ latent mean values were set to zero, and females
exhibited greater latent mean values of Regret in this study, as
can be seen in Table 5.

To assess convergent validity, correlation coeflicients with
the GDMS (Scott and Bruce, 1995) and the Adjustment Mode
Scale (Higgins et al,, 2003; Pierro et al., 2006) were examined.
A new sample of 808 people was used to assess convergent
validity: 444 men (55%) and 364 women (45%) with a mean
age of 23.54 years and SD = 4.05. For the predicted directions of
these correlations, two hypotheses were proposed: (1) the higher
the DRS score, the higher the Rational and Intuitive choice
styles and the lower the Avoidant, Dependent and Spontaneous
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decision-making styles; (2) the higher the RDS score, the higher
the Locomotion and the lower the Evaluation regulation mode.

As shown in Table 6, the results for the first hypothesis
confirmed the assumed directions of correlation for the
Rational, Avoidant, Intuitive, and Spontaneous decision styles;
while for the second hypothesis, the expected association with
the Locomotion Mode was found, as well as an indirect
direction with the Assessment Mode. For these convergent
administrations, the DRS McDonald’s and Alpha coefficients
were 0.82 (95% IC 0.808, 0.835) and 0.82 (95% IC 0.804, 0.831),
respectively.

Discussion

The DRS was used to assess the psychometric features
of decision regret in ordinary life settings. Although prior
research has mostly used the scale with patients in the context
of medical decision-making, our contribution shows that the
instrument may be used in non-medical situations and yet
preserve strong metric features. The CFA showed overall good
indices of adaptation to data, although specifying the covariance
of error between item 2 and item 4. Chinese (Xu et al., 2020) and
German (Haun et al., 2019) validations also achieved a similar
model with the error covariance on the same items. Moreover,
the scale revealed good internal consistency and strong gender
invariance among the sample of university students used, while
the convergence analysis reported significant correlations with
the instruments that measure the person’s decision-making style
and regulatory modes.

At present the only other instrument available for the
measurement of regret on the Italian psychometric scene is that
of Marcatto and Ferrante (2008), which however, focuses mainly
on the person’s emotional reaction, expressly distinguishing
between regret and disappointment, and on the identification of
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TABLE 3 DRS item statistics and reliability.

10.3389/fpsyg.2022.945669

Item 1 Item 2 Item 3 Item 4 Item 5 Overall
Response Strongly agree (floor effect) 0 3.7 0 5.2 0
Agree 2.5 14.0 4.6 17.2 3.7
Neither agree nor disagree 14.1 236 224 232 22.7
Disagree 36.0 28.9 335 28.1 33.8
Strongly disagree (ceiling effect) 47.4 29.8 39.5 26.3 39.9
Item statistics Mean 4.28 3.67 4.08 3.53 4.10 73.31
Standard deviation 0.80 1.15 0.89 1.20 0.87 19.01
Skewness -0.851 -0.476 -0.545 -0.370 -0.524 -0.154
Kurtosis -0.040 -0.726 -0.717 -0.882 -0.753 -0.995
Internal reliability Alpha if item drop 0.78 0.77 0.78 0.81 0.78
Item-total correlation 0.65 0.63 0.63 0.65 0.54
Cronbach’s alpha 0.81
95% IC [0.797,0.835]
McDonald’s omega 0.81
95% IC [0.791, 0.831]
Gutmann’s lamda 0.81
95% IC [0.795, 0.833]
Average inter-item correlation 0.496

95% IC

[0.463, 0.529]

The scores of items 2 and 4 have been reversed. Strongly agree means low regret and strongly disagree means high regret. DRS: Item 1, It was the right decision; Item 2, I regret the choice

that was made; Item 3, I would go for the same choice if T had to do it over again; Item 4, The choice did me a lot of harm; and Item 5, The decision was a wise one.

TABLE 4 Tested models and goodness-of-fit indices.

x2 df Ay A df CFI TLI RMSEA A CFI A TLI A RMSEA
Models in each group
Gender
Male 2.901 4 1.00 1.00 0.000
Female 7.131 4 0.996 0.990 0.042
Gender
Configural 10.032* 8 - - 0.999 0.997 0.024 - - -
Metric 13.959* 12 3.927 4 0.999 0.998 0.019 0.000 0.001 -0.005
Scalar 20.980* 16 7.021 4 0.997 0.996 0.027 -0.002 -0.002 0.008
Strict 32.074* 22 11.094 6 0.994 0.994 0.033 -0.002 -0.002 0.006

df, degrees of freedom; %2, Chi square; Ax?, difference in Chi square; Adf, difference in degrees of freedom; CFI, comparative fit index; TLI, Tucker-Lewis index; RMSEA, root mean
square error of approximation; ACFI, difference in comparative fit index; ATLI, difference in Tucker-Lewis index; ARMSEA, difference in root mean square error of approximation

D < 0.001.

the causal attribution orientation (internal/external). However,
critical issues remain in the discrimination of the cognitive
antecedents of the emotional responses of individuals placed
in specific contexts. Therefore, considering the persisting
difficulties linked to the fact that the construct presents abstract
and complex aspects, the RDS instead has the advantage of
focusing on a functional measure of regret (DRS) that evaluates
both the aspect of the option and the outcome of the choice,
deliberately leaving aside the complex discrimination of the
person’s emotional response.

According to the scal€’s authors (Brehaut et al., 2003), people
who make decisions under less-than-ideal circumstances,
such as inadequate knowledge or hasty or insufficient
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decision-making methods, are more likely to regret their
decisions if bad results occur. They also hypothesized that
the degree of decisional conflict present at the time of the
decision could have an impact on regret. Decisional conflict
is characterized as the incapacity to select between numerous
options due to the risks associated with different outcomes, a

TABLE 5 Gender latent mean values.

Variable Factor Mean SE CR P

Gender (male)* Regret -0.99 0.08 -12.33 <0.001

SE, standard error; CR, critical ratio. *Reference variable is female.
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lack of assistance in the decision-making process, or the need
to make value judgments about potential gains or losses. In the
framework of our study, the decisional conflict was rather traced
back to the tension that can be generated by choices between
alternatives pursuing different goals in the given situation
(personal gain, personal pleasure and satisfaction, moral
obligation, social expectation). A preliminary presentation of
this approach was illustrated in a previous study by Diotaiuti
et al. (2020a).

The present results showed that the DRS scale is able to
measure the regret generated by the person’s immersion in a
problematic scenario of everyday life that requires a choice
between alternatives characterized by different goals.

In the face of an extensive literature that has highlighted
a significant difference in the frequency and quality of the
experience of regret between genders (Roese et al., 2009; Coats
et al., 2012; Newton et al., 2012; Galperin et al., 2013), the
test of invariance in measurement with DRS reassures the
reliability of assessing regret in both genders. The gender study
of measurement invariance showed crucial features connected
to probable gender disparities in a person’s Regret experience.
When the values of the latent averages in the component
forming the DRS instrument were examined, it was discovered
that women reported values suggesting a larger feeling of regret
in settings of everyday decision than males. In the literature, for
example, Roese et al. (2006) illustrate some basic motivational
differences in gender regret: women focus more on thinking
about actions that should have been avoided, whereas men
reflect more frequently on actions that should have been taken
to produce a better situation. Regardless of the motivational
orientation, which may be different, DRS is a reliable measure of
choice regret in the various problematic situations of everyday
life in both men and women.

Convergence analysis showed that participants with higher
regret scores were those who favored a rational decision-
making style, while lower regret scores correlated with
avoidant and spontaneous styles. In the literature the link
between regret and rationality in choices is referred on
the one hand to the assumption of full responsibility by

TABLE 6 Pearson’s correlations.

10.3389/fpsyg.2022.945669

the person who prepares the choice through a meticulous
evaluation and comparison of the relevant information in
the situation. The decision-maker reaches the conclusion
of the decision-making process with difficulty and, faced
with a possible suboptimal outcome (real or anticipated), is
prompted to regretfully reconsider the quality of the choice
made and to reproach himself for not being meticulous
enough (Bourgeois-Gironde, 2010; Jurasova and Spajdel, 2011;
Bourgeois-Gironde, 2017). On the other hand, the literature
points to the presence of situations in which there is necessarily
a degree of uncertainty about the components that characterize
them and the decision-making calculation is structurally
incomplete and can only be a mere probable estimate of
the outcomes; the final uncertainty would however, drive
the rational decision-maker who tries to refine the decision-
making process by adaptively using the knowledge of negative
experiences (Bell, 1982; Reb, 2008; Joseph-Williams et al,
2011).

Other significant studies have also emphasized the influence
of regret on the decision-making process (Abraham and
Sheeran, 2004; Pieters and Zeelenberg, 2007; O’Connor et al,,
2014, 2015; Speck et al., 2016). However, it should also be
considered, especially in everyday contexts, that there are
situations in which a direct comparison between the choice
alternatives is not possible, since the cognitive and affective
antecedents that support the plausibility of the choice of the
single alternative are different (KKujawski, 2005). In many cases
the alternatives might still have adequate and relevant rational
justifications, so that an absolute criterion of discrimination
would be lacking. In such situations of rational “equivalence”
the choice is made more difficult by the fact that there
are no overriding reasons, but the decision-maker feels that
each alternative can find its own justification in that context.
Therefore he/she faces the choice with an explicit experience of
regret, with the awareness that the choice made may not be final
(Connolly and Zeelenberg, 2002). Therefore, it could be said
that the rational decision-maker, when faced with uncertain and
complex situations, does not shy away from regret, but rather,
with his or her style of decision-making thinking, activates the

Rational Avoidant Dependent Intuitive Spontaneous Locomotion
Regret (DRS) 1
Rational (GDMS) 0.329** 1
Avoidant (GDMS) -0.314** -0.143** 1
Dependent (GDMS) -0.041 0.203** 0.345%¢ 1
Intuitive (GDMS) 0.101% 0.183** 0.117% 0.162* 1
Spontaneous (GDMS) -0.142** -0.262** 0.121%* -0.111%* 0.347%* 1
Locomotion (SRM) 0.335** 0.505** -0.320** 0.007 0.245** -0.014 1
Assessment (SRM) -0.074* 0.269** -0.283** 0.234** 0.125** 0.026 0.297**

**Correlation is significant at the 0.01 level (2-tailed). *Correlation is significant at the 0.05 level (2-tailed).
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experience of regret and preserves it by keeping the evaluation
process open to the entire context and in a broader temporal
perspective.

Regret experiences stimulate more thoughtful and thorough
decision making and the formation of future behavioral goals
(Tsiros and Mittal, 2000; Reb, 2008; Diotaiuti et al., 2021).
After experiencing regret, people are more likely to recognize
and correct previous mistakes (Zeelenberg and Pieters, 1999;
Mallia et al, 2020). In extreme decision-making contexts,
the phenomenon of experts’ Decision Inertia has also been
highlighted; these get stuck in the evaluation cycle of alternatives
that nevertheless imply important and unavoidable negative
consequences (Power and Alison, 2018).

In the convergence analysis of our study, a negative direction
emerged between regret and avoidant decision-making style.
As indicated by Anderson (2003), Decision avoidance is an
approach to choice in which people avoid making a decision,
postpone a conclusion, or make a decision that does not require
action or change. The result of avoidance is a negative emotional
state that tends to be lower than that initially triggered by
the decision problem. Although avoidance allows the negative
emotional weight of the consequences of the choice to be
contained, studies have shown a recurrent association with
erroneous decision-making strategies in the medium and long
term (Bruine de Bruin et al., 2007).

The avoidant style is also linked to a low capacity
for self-regulation, low self-esteem, and difficulties in taking
initiatives (Thunholm, 2004). Hunt et al. (2009) highlighted the
connection between the propensity to regret and the aversive
and avoidant aspects of indecisiveness in individuals: while the
former is an aversion to making decisions, which emerges as
threat-oriented cognition and negative emotion when making
judgments, the latter is a generalized motivation to avoid
making decisions and having difficulty doing so. In our study
the avoidant approaches the choice with a lower level of
responsibility and therefore the eventual experience of regret
is equally contained (see also Ordoriez and Connolly, 2000;
Zeelenberg et al., 2000).

A negative association with the experience of regret has also
emerged in the case of the spontaneous decision-making style.
The spontaneous style is defined by a sense of urgency and a
desire to complete the decision-making process as rapidly as
possible based on the available options. There is no explicit
attention to the evaluation of the effects at the time of the
decision, therefore anticipatory regret is not present. However,
the literature has shown an association with the lower decision-
making competence of the avoidant and spontaneous styles
(Bavol’dr and Orosovd, 2015).

With regard to regulatory modes, the relationship between
regret and locomotion was positive. Since locomotion indicates
a pronounced orientation to the future and to the goal to be
achieved, the decision-maker would like to maximize the result
when making a choice, and the subsequent regret indicates
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dissatisfaction, a continuous search for improvement in the
results and a heartfelt and prolonged involvement with the goal
to be achieved. However, this result is contrary to previous
findings in the literature in which the direction of the association
between locomotion and regret was instead inverse (Pierro et al.,
2008; Panno et al., 2015; Kruglanski et al., 2018).

The data also showed a significant correlation between the
rational decision-making style and locomotion. The avoidant
style registered a positive direction with the regulatory mode
of assessment, thus the decision maker’s increased dependence
on external pressures and sensitivity to criticism, and whose
fear could probably fuel avoidant or impulsive modes of choice
in order to attempt to contain the discomfort of post-decision
regret. Overall, the directions of association that emerged
with the instruments measuring decision-making style and
regulatory modes point to an interesting predictive measure
of a person’s decision-making and self-regulatory orientation
through the assessment of regret using the DRS.

Limitations of the study

This contribution should also be considered in the light
of a few limitations. Firstly, the use of a convenience sample
consisting of university students should be supplemented with
participants from other age groups. A further test of the validity
of the scale could include the evaluation following real, concrete
choice situations rather than the use of identification scenarios.
Since the metric validity of the scale was tested here with
general decision-making scenarios and everyday student life
situations, further confirmation of the assessment properties
of regret should be acquired by extending it to specific choice
domains, such as professional choice, university choice, choice
in the sentimental sphere (marriage, separation, divorce), choice
of the purchase of goods and services, as well as clinical choice,
which was the object of study in the original construction
of the scale. The convergence analysis could perhaps also
have included the comparison with another instrument for the
evaluation of regret, even though at the time the study was
carried out only Marcatto and Ferrante (2008) was present in
the Italian context, which however, is more oriented toward
the distinction between regret and disappointment and the
orientation of causal attribution. Future studies could also
better explore the relationship between individual decisional
regret and shared counterfactual narratives within different
communicative contexts (Sunwolf, 2006; Diotaiuti et al., 2020b;
Kim, 2020).

Conclusion

The present study proposes the use of the DRS for
the general measurement of regret in non-clinical contexts.
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The excellent psychometric properties found foreshadow
knowledge
important:

a reliable use in various contexts where

of post-decisional attitude becomes school,

university and  professional  orientation,  marketing

studies, relational choices, as well as for use in the

field of research.
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