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background
Failure to resist temptation may make people experience 
an action-control emotion of regret. We explored whether 
evoking regret after participants’ failure to attend physical 
exercise sessions would prompt them to undertake com-
pensatory behaviors of different sorts. 

participants and procedure
Physically active men and women (N = 133) were invited to 
attend a 6-session fitness course. Using cluster randomiza-
tion, participants were assigned either to the experimental 
group with a regret-evoking message after they failed to 
show up at a fitness session (n = 69), or the control group, 
which did not receive the regret-evoking message (n = 64). 
After missing any of the first five fitness sessions participants 
reported whether they had engaged in compensatory health 
behaviors during the preceding 24 hours. Data were collected 
at pre-test, post-test, and after each missed fitness session.

results
Linear mixed-effects analysis showed no effects of the 
regret manipulation on compensatory behaviors such as 
physical activity, nutrition, or substance use avoidance. 
However, the manipulation resulted in lower levels of en-
gagement in socializing behaviors. 

conclusions
The results suggest that people engage in compensatory 
behaviors after a lapse in physical exercise. Evoked regret 
may serve to a limited extent as a means to prompt com-
pensatory behaviors.
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Background

Failure to follow through on health-related inten-
tions is often a  consequence of giving into the 
temptations of everyday life. Such situations when 
a  “weak will” (e.g., staying at home and watching 
a film) triumphs over long-term goals (e.g., becom-
ing healthier through regular physical exercise) may 
evoke reflections on the outcome of one’s own ac-
tions, and consequently lead to a cognitively-loaded 
and aversive emotion of regret (cf. Giner-Sorolla, 
2001; Gilovich & Medvec, 1995). Avoiding regret and 
managing motivational conflict between short-term 
temptations and long-term goals is foundational to 
self-regulation (Baumeister & Heatherton, 1996; Bau-
meister, Stillwell, & Heatherton, 1994, 1995). 

According to cognitive dissonance theory (Fes-
tinger, 1957), one way to alleviate unpleasant emo-
tions after giving in to temptation is changing cogni-
tions concerning the consequences. Another option 
is to engage in behaviors that lead to the same goal 
as the non-performed behavior. According to the 
Compensatory Health Beliefs Model (CHBM; Rabiau, 
Knäuper, & Miquelon, 2006), after failing to implement 
a health-related intention or after engaging in an un-
healthy behavior individuals formulate compensatory 
beliefs. For example, individuals may believe that the 
harm caused by smoking cigarettes can be compen-
sated for by drinking water (Knäuper, Rabiau, Cohen, 
& Patriciu, 2004; Rabiau et al., 2006). So far, compensa-
tory beliefs have attracted significant scholarly atten-
tion. With our research we aim to explore whether 
failures in pursuing an intended goal of being fit and 
healthy may prompt compensatory behaviors such as 
compensatory eating, exercising, or socializing. More-
over, because various inactions and omissions cause 
regret (Gilovich & Medvec, 1995; Zeelenberg & Piet-
ers, 2007), we expect that its evocation will intensify 
the chances a  goal is acted on. In other words, we 
predict that evoked regret may increase performance 
of compensatory health behaviors, especially when 
engaging in the target behavior is no longer possible 
(e.g., an opportunity to participate in a  fitness ses-
sion is no longer available). In particular, we extend 
existing research by testing whether prompting re-
gret after failure to attend a fitness session increases 
the likelihood of self-reported engagement in various 
compensatory health behaviors.

Compensatory health behaviors

In line with the literature, we define “compensatory 
behaviors” as intentional actions that are perceived 
as means of achieving distant goals such as being 
healthy, eating healthily, or being fit (Kronick, Auer-
bach, Stich, & Knäuper, 2011; Rabiau et al., 2006). For 
example, a health-conscious individual who missed 

a fitness session may go jogging in a park or refrain 
from a calorie-rich snack. 

Research to date has shown that when individu-
als are faced with a temptation that contradicts a dis-
tant goal they hold, they start to harbor compensa-
tory cognitions, including compensatory intentions, 
in order to minimize unpleasant tension (Kronick 
& Knäuper, 2010). Rabiau et al. (2006) posit that com-
pensatory behaviors are means to the same health-
related goal as a  non-performed behavior and are 
preceded by compensatory health beliefs. This might 
occur, however, when individuals plan compensatory 
behaviors ahead or when they have higher levels of 
self-efficacy. 

Recent studies have shown that compensatory 
behaviors are not necessarily positively linked to 
health beliefs. For example, research has showed that 
endorsing compensatory beliefs translates to a more 
calorie-loaded diet (Rabiau, Knäuper, Nguyen, Suf-
rategui, &  Polychronakos, 2009), weaker intentions 
to quit smoking (Radtke, Scholz, Keller, & Hornung, 
2012), or reduced likelihood of vaccination (Ernsting, 
Schwarzer, Lippke, & Schneider, 2013).

Moreover, Kaklamanou, Armitage, and Jones 
(2013) showed in a think-aloud study that a distinc-
tion should be drawn between compensatory behav-
iors and compensatory beliefs. Radtke and Scholtz 
(2016), in turn, performed a more systematic study 
using self-reports in which they showed that com-
pensatory health behaviors and compensatory health 
beliefs form two separate dimensions.

Compensatory cognitions may be sufficient in 
some situations to minimize emotional tension fol-
lowing failure to act upon intentions. However, if 
strong feelings of regret are evoked, then compensa-
tory actions may occur.

Regret as a trigger of actions

The aversive emotion of regret motivates people to 
act in order to minimize its volume and strength 
(Gilovich & Medvec, 1995). Not fulfilling one’s goals 
is associated with breaching important personal 
norms (Janis & Mann, 1977). This, in turn, produces 
feelings that something could have been done dif-
ferently (Giner-Sorolla, 2001; Zeelenberg &  Piet-
ers, 2007). Regret is a  “cognitively-laden” emotion 
because reflection and reference to an alternative 
outcome are necessary to evoke it (Miller, Turnbull, 
&  McFarland, 1989). For example, individuals who 
missed a fitness class (session) would regret it if they 
recognized that attending the session would have 
contributed to their fitness, health, or well-being. In 
general, engaging in harmful actions (e.g., smoking) 
provokes more severe reactions of regret than inac-
tions (e.g., missing a fitness session), but in the latter 
situation the emotion may be more persistent and last 
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longer (Gilovich & Medvec, 1995). The experience of 
regret is aversive to the extent that even hypotheti-
cal thinking about it motivates people to act in or-
der to avoid the prospect of negative affect (Sheeran 
& Orbell, 1999). For example, individuals who read 
scenarios in which the main character expressed re-
gret after unsafe sex were more likely to delay sexual 
gratification (Quisenberry, Eddy, Patterson, Franck, 
& Bickel, 2015). Greater anticipated regret, in turn, is 
associated with an increased likelihood of undertak-
ing single and recurrent behaviors that are regretted 
when not performed, such as exercising (Abraham 
&  Sheeran, 2003, 2004), cancer pre-screening (de 
Nooijer, Lechner, Candel, & de Vries, 2004), or safe 
sexual practices (Richard, de Vries, & van der Pligt, 
1998). Thoughts of regret have also been found to 
predict avoidance of healthimpairing behaviors such 
as smoking (Conner, Conner, Sandberg, McMillan, 
& Higgins, 2006), self-harming (O’Connor & Armit-
age, 2003), or drinking alcohol (Richard, van der Pligt, 
& de Vries, 1996). A meta-analysis found a moderate 
relationship (r = .27) between anticipated regret and 
health behavior (Sandberg &  Conner, 2008). Aside 
from a direct effect on behavior, regret has also been 
shown to moderate the relationship between inten-
tions and behaviors (Abraham & Sheeran, 2003). For 
example, adolescents’ intentions to smoke were pre-
dictive for initiation of smoking only when they did 
not anticipate regret of doing so (Conner et al., 2006). 

Research goals

Most research to date has explored the effects of 
regret manipulation with reference to a  future per-
spective (e.g., anticipation of an affective state) and 
showed its effectiveness when a  particular behav-
ior could still be performed after the manipulation 
(e.g., Abraham & Sheeran, 2003, 2004; de Nooijer et 
al., 2004; Richard et al., 1998). The majority of previ-
ous research evaluated the effects of manipulations 
evoking anticipated regret and relied on an imagined 
failure to act upon one’s intentions, i.e., imagining 
a  lapse followed by an imagined increase in nega-
tive emotions, such as regret (cf. Richard et al., 1998). 
Our study extends previous research and focuses on 
regret evoked post factum, that is, after a  failure to 
actually act as intended. 

To the best of our knowledge, no study so far has 
explored the effect of evoked regret on compensatory 
behaviors. The aim of this research was to examine 
whether regretting an opportunity to exercise would 
prompt compensatory health behaviors. In particu-
lar, we hypothesized that after missing a  planned 
physical activity session, a regret-inducing text mes-
sage and a  regret-assessment item would increase 
the occurrence of compensatory health-promoting 
behaviors such as healthy nutrition, physical activ-

ity, substance avoidance, socializing, and relaxing. 
We also expected that the effect of regret messages 
would be stronger over time, as opportunities to par-
ticipate in a  series of fitness sessions will decrease. 
Support for our hypotheses would demonstrate that 
evoking feelings of regret could serve as a means to 
motivate people to engage in healthy compensatory 
behaviors.

Participants and procedure

Study design

We conducted a clustered randomized trial in which 
four of eight fitness courses were randomly assigned 
(using an internet-based randomizer) to the experi-
mental condition in which regret was evoked and 
the other four to the control condition. As a  con-
sequence, 69 individuals received regret prompts 
(courses #1, 2, 6, 8) while 64 did not (courses #3, 4, 
5, 7). Evoked regret was the independent variable, 
and self-reported compensatory health behaviors 
(physical activity, nutrition, substance avoidance, 
socializing and relaxation) were dependent variables 
(see Figure 1). Data were collected at seven points: at 
baseline (t

0
), at five post-fitness-session time points 

(t
1
-t

5
) and, finally, at post-test, which was performed 

after the sixth session (t
6
). For details see Figure 1. 

Gender was included as a covariate in all models, be-
cause research suggests that men and women differ 
in their engagement in various health-promoting be-
haviors (Anderson & Bulik, 2004).

Participants

We recruited participants via the first author’s uni-
versity website, by personal approach in fitness 
centers, or by using a snowball procedure by asking 
participants who had volunteered to recommend the 
study to friends and acquaintances. All study partici-
pants were residents of the urban area of Wroclaw, 
a  city in the south-west of Poland. Only individu-
als who were in good health and already engaged in 
moderate-to-vigorous physical activity (MVPA) for 
at least 150 minutes per week were included. The ra-
tionale for this criterion was that the fitness course 
offered to study participants required at least a mod-
erate fitness level and capacity to perform MVPA for 
at least 60 minutes. Individuals who did not regularly 
perform MVPA could have been additionally affected 
by the physical challenge of performing MVPA dur-
ing the fitness course. 

Initially, 150 individuals meeting the inclusion cri-
terion joined the study, of whom 133 (88.67%) par-
ticipated in at least one fitness session. These partici-
pants’ mean age was M = 26.30 (SD = 6.98) ranging 



Katarzyna Byrka,
Aleksandra 

Luszczynska,
Charles Abraham

288 health psychology report

from 18 to 50 years. The vast majority were female 
(82.71%, n  =  110). Men and women, however, were 
homogeneous with respect to age, F(1, 132)  =  0.62, 
p  =  .431, education, χ2(1, N  =  133) =  2.29, p  =  .319, 
and perceived socioeconomic status, F(1, 132) = 0.23, 
p = .631. 

Participants either held a  university degree 
(55.64%) or had completed high school (43.61%), 
apart from one person who reported upper primary 
school (0.75%) as their highest level of educational 
attainment. On average, participants evaluated their 
perceived socioeconomic status as higher than that 
of the average family in Poland (M = 3.60, SD = 0.87) 
when responding to a five-point scale ranging from 

below the status of an average family (1) to above the 
status of an average family (5). Most participants 
(88.72%) had a normal body mass index (BMI), in the 
range 18-24. Only 6 (4.51%) participants scored below 
18 and only 9 (6.77%) reported weight and height in-
dicative of BMI above 25.

Procedure

During online registration the participants received 
information about the study procedures, gave in-
formed consent and confirmed that they were in good 
health. Next, they completed a baseline questionnaire 

Pre-test

•	demographic variables (age, gender)
•	intention

Post-test measure

Regret:  
Do you regret that you missed any of the sessions?

Regret condition  
courses #1, 2, 6, 8

•	Regret message
•	Do you regret that you missed 

the session?
•	Compensatory health behaviors

Regret condition

•	Regret message
•	Do you regret that you missed 

the session?
•	Compensatory health behaviors

Regret condition

•	Regret message
•	Do you regret that you missed 

the session?
•	Health behaviors

Regret condition

•	Regret message
•	Do you regret that you missed 

the session?
•	Health behaviors

Regret condition

•	Regret message
•	Do you regret that you missed 

the session?
•	Compensatory health behaviors

No regret condition  
courses #3, 4, 5, 7

•	Message with a reminder to 
complete a diary

•	Compensatory health behaviors

No regret condition

•	Message with a reminder to 
complete a diary

•	Compensatory health behaviors

No regret condition

•	Message with a reminder to 
complete a diary

•	Compensatory health behaviors

No regret condition

•	Message with a reminder to 
complete a diary

•	Compensatory health behaviors

No regret condition

•	Message with a reminder to 
complete a diary

•	Compensatory health behaviors

t1 – Monday session 
after 20.00 or 21.00

t0 – At least a day 
before

t2 – Wednesday session 
after 20.00 or 21.00

t3 – Friday session 
after 20.00 or 21.00

t4 – Monday session 
after 20.00 or 21.00

t5 – Wednesday session 
after 20.00 or 21.00

t6 – Friday session 
after 21.00 or 22.00

Figure 1. Flowchart representing chronological stages of the study.
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(t0
) including socio-demographic variables as well as 

other questionnaires administered as part of a larger 
research project on compensatory behaviors. At this 
stage, participants also provided their e-mail address-
es and phone numbers. 

After completing the questionnaire, participants 
booked one of eight proposed fitness courses to suit 
their personal schedule. Each course lasted 12 days 
and consisted of six 60-minute fitness sessions con-
ducted every two days. The courses were organized 
by a certified and registered fitness studio located in 
a well-known hotel in the city center, and were con-
ducted by certified fitness instructors. 

The sessions were based on the Functional Move-
ment System approach. Exercises, including inline 
lunges, v-poses, deep squats, and T-stands, focused 
on movement patterns typical for everyday function-
ing and were demanding for a  person of averages 
fitness. The courses were organized for the purpose 
of the reported research and for participants of the 
study only. The scenarios for the exercise sessions 
were the same for all eight groups. Participation in 
the course was free of charge. The number of regis-
tered participants was similar across all eight courses 
(M = 16.63, SD = 2.67), ranging from 12 to 19. Fitness 
instructors and research assistants were blind to the 
tested hypotheses.

Within an hour of the end of each fitness session 
from 1 (t1

) to 5 (t
5
), all participants who had booked 

that session were contacted via text message and  
e-mail. The e-mail included a link to a brief question-
naire. Participants who had not attended a given fit-
ness session were asked to report whether they had 
engaged in a  health-promoting activity during the 
24  hours before completing the questionnaire (at 
each of five time points, t1

 to t
5
) instead of partici-

pating in a fitness session.1 After the first failure to 
attend, participants were asked to provide reports of 
their affective states (measured with items derived 
from I-PANAS-SF). After the sixth and final (t6

) ses-
sion, post-test data were collected.

The regret manipulation was delivered after each 
missed fitness session. The manipulation included: 
1) a text message sent via mobile phone and 2) a ques-
tionnaire item assessing regret, adapted from the 
study by Sheeran and Orbell (1999) on anticipated re-
gret. The text message read as follows: Regularity of 
exercise is important for keeping in shape. Perhaps you 
regret that you missed your last training session. Please 
complete a questionnaire that will be sent to you via 
e-mail. The text message was followed by an e-mail 
with a link to the questionnaire on compensatory be-
haviors. For participants who received the regret text 
message, the first item of the subsequent question-
naire asked whether they regretted missing a fitness 
session, offering five response options from  1 (I do 
not regret it at all) to 5 (I regret it a lot). Items assess-
ing compensatory behaviors followed.

The text message in the control condition was as 
follows: Regularity of exercise is important for keep-
ing in shape. Please complete a  questionnaire that 
will be sent to you via e-mail. To avoid mere mea-
surement effects (Sherman, 1980), the post-session 
questionnaire for control groups did not contain the 
regret assessment item. If a participant was present 
at a given fitness session, they received a form con-
taining activities that have negative health conse-
quences, but the related results are beyond the scope 
of this text.

Participants in the experimental and control con-
ditions who failed to complete the questionnaire re-
ceived a text reminder during the following day. As 
the courses took place every two days, participants 
could respond to post-session questionnaires not 
later than 24 hours after a given session. 

As compensation for their efforts, each partici-
pant received a thermal cup worth roughly 15 € (£10). 
They were also provided with further details about 
the research objective. Data were collected between 
February and April 2015 in Wroclaw, Poland. The 
study was approved by the Internal Ethics Review 
Board at the first author’s institution. 

Measures

Compensatory behaviors were measured at t1
, t

2
, t

3
, 

t4
 and t

5
. Affective states were measured as control 

variables after a participant missed a session for the 
first time. Therefore, measurement of affective states 
could take place after any of the five fitness sessions 
(t1

-t
5
). Regret was measured at post-test (t

6
).

Compensatory behaviors. Knäuper et al. (2004) 
identified four health subdomains in which com-
pensatory beliefs are formed: substance use, eating/
sleeping habits, stress, and weight regulation. The 
present study applies a  similar approach and treats 
compensatory behaviors as belonging to various 
health subdomains rather than forming a  one-di-
mensional construct. Accordingly, we measured five 
types of behavior that could serve as compensatory 
actions following a missed fitness session: physical 
activity, eating, substance avoidance, relaxation and 
socializing. We opted for including relaxation and 
socializing in line with recent taxonomies of health 
behaviors, which contain a  broad spectrum of be-
haviors that directly refer to psychosocial health 
and general well-being through stress reduction and 
maintenance of relationships (Byrka & Kaiser, 2013; 
Nudelman & Shiloh, 2015). 

Compensatory physical activity was measured 
with three statements from the Godin-Shephard 
Leisure-Time Exercise Questionnaire (Godin, 2011). 
“Indicate whether in the last 24 hours you performed 
strenuous exercise (heart beats rapidly, e.g., running, 
jogging, hockey, football, soccer, squash, basketball, 
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cross country skiing, judo, roller skating, vigorous 
swimming, vigorous long distance bicycling)”; “In-
dicate whether in the last 24 hours you performed 
moderate exercise (not exhausting; e.g., fast walking, 
baseball, tennis, easy bicycling, volleyball, badmin-
ton, easy swimming, alpine skiing, popular and folk 
dancing)”; “Indicate whether in the last 24 hours you 
performed mild exercise (minimal effort, e.g., yoga, 
archery, fishing from river bank, bowling, horse-
shoes, golf, snow-mobiling, easy walking)” and with 
one question adapted from the General Health Per-
formance (GHP) scale by Byrka and Kaiser (2013; 
for the rationale see Kaiser, Byrka, & Hartig, 2010). 
Participants chose one of four options in response to 
each question: disagree (1), partially disagree (2), par-
tially agree (3) and agree (4), indicating whether they 
had engaged in physical activity of high, moderate, 
or mild intensity and whether they had chosen walk-
ing or using public transportation instead of driving 
in the previous 24 hours. The same response format 
was used for all compensatory behaviors. Internal 
consistency of the compensatory physical activity 
was Cronbach’s α t1

 =  .61, t
2
 =  .62, t

3
 =  .49, t

4
 =  .63, 

t
5
 =  .61 (as alpha coefficient depends on the length 

of a  scale, values below .75 are expected in short 
scales; see Cortina, 1993). Compensatory nutrition 
was measured with four questions adapted from the 
GHP scale: “I avoided fast food and semi-prepared 
meals, I avoided sweets (cakes, cookies, chocolate), 
I took an extra helping of vegetables, I had an extra 
serving of fruit”. Internal consistency of the scale was 
Cronbach’s α t1

 = .53, t
2
 = .56, t

3
 = .75, t

4
 = .33, t

5
 = .69. 

Compensatory substance avoidance was measured 
with a single item, “I refrained from coffee, cigarettes, 
or alcohol”. Compensatory socializing was measured 
with one item, “I spent this time meeting friends and 
colleagues”. Compensatory relaxation was measured 
with a single item, “I spent time on relaxation (e.g., 
reading a book, walking in a park)”. 

Affective states. Positive and negative affect was 
measured with the Polish version of the I-PANAS-SF 
scale developed by Thompson (2007). The scale con-
sists of 10 items that are responded to on a 5-point 
response scale ranging from 1 (not at all) to 5 (a lot) 
indicating how a  person feels at a  given moment. 
Items that measured positive affect were active, alert, 
attentive, determined and inspired. Items for a nega-
tive affect were afraid, ashamed, hostile, nervous and 
upset. The mean for five items representing positive 
and negative affective states was used in this study, 
with Mpos = 3.20 (SDpos = 0.64) for the positive affect 
scale and Mneg = 1.83 (SDneg = 0.66) for the negative af-
fect scale. Internal consistency of both subscales was 
Cronbach’s α = .75.

Regret. At the post-test measure (t6
) regret was 

measured in experimental and control questionnaires 
with one question adopted from Sheeran and Orbell 
(1999), “To what extent did you perceive regret if you 

missed a  fitness session?” Responses ranged from   
1 (not at all) to 5 (a lot), with a non-applicable option. 
The mean item score was high: M = 4.16 (SD = 0.93).

Results

We present the results in the following sequence. 
First, we compare participants who dropped out from 
the study with those who completed the procedure 
to the end. Second, we present the randomization 
check and the manipulation check for the regret and 
control conditions. Finally, we test the effect of the 
regret manipulation on compensatory health behav-
iors from five subdomains. We chose linear-mixed ef-
fects analysis as our statistical approach to account 
for within-participants variance. Due to sample-size 
restrictions we did not run multilevel analysis with 
particular courses as clusters. 

Attrition

Participants who dropped out (n  =  17, 11.33%) 
and those who attended at least one fitness ses-
sion did not differ in age, F(1, 149) = 0.07, p =  .800, 
gender, χ2(1,  N  =  150)  =  0.40, p  =  .529, education, 
χ2(1, N = 150) = 3.02, p = .221, or income, F(1, 149) = 2.65, 
p = .106. We defined a dropout as a situation in which 
a participant completed a t

0
 questionnaire, but failed 

to appear at any of the fitness sessions.

Randomization check

Participants who received the regret manipulation 
(n = 69) and those who did not in the control condition 
(n = 64) did not differ in gender, χ2(1, N = 133) = 0.00, 
p  =  .975, education, χ2(1, N  =  133) =  1.03, p  =  .598, 
or income, F(1, 132) = 1.20, p = .274. The groups dif-
fered in age, F(1, 132) =  6.34, p  =  .013. Participants 
in the experimental condition were older (M = 27.74, 
SD  =  7.60) than those in the control condition 
(M = 24.75, SD = 5.92).

Manipulation check

In line with previous research inducing specific neg-
ative emotions (e.g., fear of death, anticipated regret), 
we did not use a manipulation check directly target-
ing manipulated emotion (cf. Abraham &  Sheeran, 
2003, 2004; Hayes, Schimel, Arndt, & Faucher, 2010), 
because such a  manipulation check might have 
evoked the respective emotion. Instead, in line with 
previous research manipulating through the use of 
specific negative emotions (e.g., fear of death; Hayes 
et al., 2010), we measured the immediate influence 
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of the manipulation on a  global index of negative 
affect. This was done to exclude the possibility that 
the manipulation would result in a global change of 
negative affect (i.e., not regret-specific), which would 
be indicative of a shift in negative affect (not regret 
solely). Thus, we analyzed the effect of the manipu-
lation on the general level of negative affect of the 
participants after they missed a session for the first 
time, and the one-way ANOVA revealed no signifi-
cant effect, F(1, 87) = 2.60, p = .111. Thus, the effects 
of the manipulation cannot be ascribed solely to an 
increase of overall negative affect. Additionally, we 
tested for long-term effects of the manipulation with 
regret, asking participants at t6 

(for some participants 
from 2 to 10 days after the last text message with the 
regret manipulation) whether they had felt regret af-
ter missing any of the fitness sessions. Although not 
significant, the effect was in the expected direction, 
with participants who had received the manipulation 
reporting higher regret in the post-test (M  =  4.23, 
SD = 0.89) than participants in the control condition 
(M = 4.08, SD = 0.98), Hedge’s g = 0.16 (95% CI [–0.04, 
0.36]). 

Additionally, we calculated means of participants’ 
responses on the regret-assessment item. It was 
used as a manipulation of regret, and therefore the 
relevant data are available from the experimental 
group only. One noteworthy result is that reported 
regret was above 3 on a response scale ranging from 
1 to 5 [Mt1 = 3.93 (SDt1 = 0.80), Mt2 = 3.64 (SDt2 = 1.12), 
Mt3  =  3.75 (SDt3  =  0.97), Mt4  =  4.00 (SDt4  =  0.92), 
Mt5 = 3.96 (SDt5 = 0.98)]. 

Effects of regret on compensatory 
behaviors

We performed five linear mixed-effects analyses 
(employing a compound symmetry option to model 
the variance structure) to test the effects of regret on 
compensatory behaviors in the domains of physical 
activity, nutrition, substance avoidance, socializing 
and relaxation. In all analyses, the independent vari-
ables were the regret manipulation and the time of 
measurement as a repeated variable. 

In the model of compensatory physical activ-
ity, no statistically significant main effects of regret 
(F(1, 92.63)  =  2.05, p  =  .312, time of measurement, 
F(4, 119.41) = 0.88, p = .478) or interactions of these two 
variables (F(4, 119.22) = 0.51, p = .729) were observed. 

Neither the effects of regret, F(1, 94.87)  =  0.00, 
p  =  .957, time of measurement, F(4, 138.02)  =  0.91, 
p  =  .458, nor interactions of these two variables, 
F(4, 137.79) = 0.60, p = .661, were significant in the case 
of the model with nutrition as a dependent variable.

In the model with compensatory substance avoid-
ance, the regret manipulation had no significant ef-
fect, F(1, 95.55)  =  0.01, p  =  .921. The effect of time 

fell short of the conventional significance level, but 
it was in the predicted direction F(4, 122.19) = 2.05, 
p =  .091. As the course progressed, participants be-
came more eager to compensate for their absence 
at a  session by abstaining from substances such as 
coffee, cigarettes, or alcohol. The interaction effect of 
regret and time on compensatory substance avoid-
ance was not significant, F(4, 122.00) = 1.21, p = .312. 
Pseudo-R2 for the whole model equals .06.

The analysis yielded a  significant main effect of 
regret on socializing, F(1, 92.13) = 8.95, p = .004. Par-
ticipants receiving the regret manipulation reported 
significantly less socializing (M  =  3.01, SE  =  0.17, 
95%CI [2.68, 3.35]) with friends and colleagues after 
missing a fitness session than participants in the con-
trol condition (M = 2.34, SE = 0.15, 95%CI [2.01, 2.64]). 
The main effect of time of measurement was insig-
nificant, F(4, 134.44) = 1.93, p = .109. The interaction 
of regret and time was significant F(4, 134.20) = 2.74, 
p = .031 (see Figure 2). Pseudo-R2 for the whole model 
equals .15.

In the case of compensatory relaxation we did not 
find a statistically significant main effect of regret at 
the conventional level of p < .05, F(1, 95.66) = 3.05, 
p = .084. Still, the results were in the same direction 
as with socializing. Compared to controls (M = 3.08, 
SE = 0.17, 95%CI [2.74, 3.42]) experimental group par-
ticipants engaged less frequently (M = 2.68, SE = 0.15, 
95%CI [2.37, 2.98]) in such compensatory behaviors as 
relaxing through reading a book or going for a walk. 
The effect of time of measurement, F(4, 123.22) = 0.67, 
p = .612, and the interaction of regret and time were 
not significant, F(4, 123.03) = 7.44, p = .564. Pseudo-R2 
for the whole model equals .09.

Gender was a  significant covariate only in the 
model in which nutrition was a dependent variable, 

Figure 2. Compensatory socializing as a function 
of regret manipulation and time of measurement. 
Note. Means are adjusted for gender. Vertical bars 
represent 95% confidence.
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F(1, 93.50) = 4.51, p = .036. Descriptive statistics for all 
measurements of compensatory behaviors are given 
in Table 1. 

Additional control variables

Aside from gender, we examined the effect of other 
intuitive covariates, i.e., age, regret measured in post-
test, and the attendance at the next sessions. No sig-
nificant effects were found after controlling for these 
variables.

Discussion

In this study we explored the effects of evoked regret 
on performance of compensatory behaviors after 
a failure to engage in an intended health-promoting 

behavior, namely, attending a fitness training session. 
The regret-evoking manipulation following missed 
fitness sessions did not affect compensatory behav-
iors in any predicted domains. The manipulation had 
no effect on physical activity (e.g., exercising, walk-
ing). Based on previous findings on the influence 
of anticipated regret on target behavior (Abraham 
& Sheeran, 2003; de Nooijer et al., 2004; Richard et 
al., 1998), such effects could have been explained by 
reference to differences in types of behaviors. In the 
anticipated regret paradigm, the regretted behavior 
and the target behavior are virtually the same. For 
example, a  person is asked to evaluate anticipated 
regret of not exercising, and then self-reported or 
overt exercising is measured. We show that in situ-
ations where the individual is not able to engage at 
once in the missed behavior, it is possible that regret 
may not lead to engaging in a behavior which is of 
a highly similar form but is not exactly the same. For 

Table 1 

Sub-sample sizes, estimated marginal means, standard errors, confidence intervals of compensatory behavior in 
the control and the regret conditions	

Compensatory  
behaviors

Control condition Regret condition

t1 t2 t3 t4 t5 t1 t2 t3 t4 t5

n 6 14 24 22 15 15 11 20 20 28

Compensatory 
physical activity

M 2.51 2.75 2.40 2.66 2.44 2.13 2.59 2.49 2.39 2.32

SE 0.32 0.21 0.17 0.17 0.21 0.21 0.23 0.18 0.18 0.16

95%CIlower 1.87 2.33 2.06 2.32 2.04 1.72 2.12 2.14 2.03 2.01

95%CIupper 3.14 3.17 2.73 3.01 2.85 2.53 3.05 2.85 2.74 2.62

Compensatory  
nutrition

M 3.14 3.07 2.82 3.29 3.04 2.95 2.98 3.09 3.18 3.12

SE 0.30 0.20 0.15 0.16 0.19 0.19 0.22 0.17 0.17 0.14

95%CIlower 2.55 2.68 2.52 2.98 2.66 2.57 2.54 2.77 2.86 2.84

95%CIupper 3.73 3.45 3.12 3.59 3.41 3.32 3.41 3.42 3.51 3.39

Compensatory  
substance avoidance

M 3.24 2.92 2.92 3.18 2.73 3.20 3.40 2.37 3.03 2.88

SE 0.45 0.29 0.23 0.24 0.29 0.29 0.33 0.25 0.25 0.22

95%CIlower 2.36 2.34 2.46 2.71 2.17 2.63 2.75 1.88 2.54 2.45

95%CIupper 4.12 3.50 3.38 3.64 3.30 3.77 4.04 2.86 3.52 3.30

Compensatory  
socializing

M 2.48 3.50 3.00 2.89 3.16 2.32 1.95 3.10 2.02 2.32

SE 0.48 0.31 0.24 0.25 0.30 0.30 0.35 0.26 0.26 0.23

95%CIlower 1.54 2.92 2.52 2.40 2.56 1.72 1.26 2.58 1.50 1.87

95%CIupper 3.43 4.16 3.48 3.37 3.75 2.93 2.64 3.62 2.54 2.76

Compensatory  
relaxation

M 3.39 2.72 2.96 3.22 3.13 2.33 2.55 2.81 2.76 2.95

SE 0.45 0.30 0.24 0.24 0.29 0.29 0.33 0.25 0.25 0.22

95%CIlower 2.50 2.13 2.49 2.75 2.56 1.75 1.90 2.32 2.26 2.52

95%CIupper 4.29 3.31 3.42 3.69 3.70 2.90 3.21 3.31 3.26 3.38
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example, a lapse in one type of physical activity may 
not necessarily lead to replacement of that behavior 
with engagement in another type of physical activity.

Two physical activity behaviors, such as partici-
pation in a group fitness session supervised by a pop-
ular coach in an attractive location and jogging alone 
in a park, may be similar in one dimension, such as 
caloric expenditure. However, engaging in these two 
different types of physical activity may satisfy dif-
ferent needs and motives related to social recogni-
tion, stress management, endurance, positive health, 
challenge, enjoyment, etc., (Kilpatrick, Hebert, 
& Bartolomew, 2005). Therefore, two types of activi-
ties may be perceived as too distinct to adequately 
compensate for one another. Future research should 
explore whether similarity of behaviors plays a role 
in the compensation process.

The regret-evoking manipulation did not affect 
compensatory nutrition. It seems that variables oth-
er than regret may have a  stronger effect on com-
pensatory eating or moderate the effects of regret 
on compensatory eating. For example, gender was 
a  significant covariate in our study and women re-
ported more compensatory nutrition behaviors after 
missing a training session than did men. The role of 
gender in compensatory eating patterns in clinical 
groups has been established in previous research (see 
e.g., Anderson & Bulik, 2004) and probably played an 
important role in our study as well.

Evoked regret affected socializing with others. In 
particular, participants who received the regret ma-
nipulation after missing a  fitness session reported 
less socializing with friends than did participants in 
the control condition. This finding is somewhat sur-
prising and contrary to our predictions. Participating 
in a fitness session may be perceived as an activity 
which, aside from supporting weight management 
and good physical health, prompts pleasurable so-
cial interactions, relaxation and stress management 
(Kilpatrick et al., 2005). Socializing with friends may 
satisfy those non-physical needs as well. Therefore, 
we expected that the lapse in exercise would be com-
pensated for by spending time with friends. None-
theless, pleasurable and relaxing social activities 
may be perceived as behaviors triggering unhealthy 
diet, overeating and consumption of “forbidden” food 
(Carels et al., 2001). In sum, socializing with friends 
was likely perceived as leading to opposite effects in 
terms of weight management than physical activ-
ity. Therefore, withdrawing from such behaviors as 
socializing may present the best fit as a compensa-
tory behavior for missing a fitness training session. 
Individuals who were exposed to the regret-evoking 
manipulation might have aimed at achieving balance 
in terms of caloric intake and expenditure. Another 
noteworthy result is that while the effects of regret 
on compensatory relaxation did not satisfy the con-
ventional significance test criterion (see Table 1), 

they were consistent with findings on compensatory 
socializing. That is to say, participants who received 
the regret manipulation reported spending less time 
on relaxing (e.g., reading a book, strolling in a park) 
than participants in the control condition.

Non-significant results in the case of physical 
exercise, nutrition and substance avoidance may be 
also explained by reference to the subtlety of the 
regret manipulation. It is possible that the regret 
evoked by the text message and the regret-assess-
ment question was not strong enough to prompt 
compensatory behaviors in the mentioned domains. 
It is always possible that participants might not have 
read the text messages with much attention. None-
theless, ineffectiveness of the regret-assessment item 
manipulation would have been more surprising as it 
has been validated in previous research on antici-
pated regret (see Sheeran & Orbell, 1999). Moreover, 
in the study design used here, most participants re-
ceived multiple messages as they missed sessions 
more than once. It is possible that compensation 
which involves engagement in behaviors of different 
forms (e.g., exercising is compensated for by avoid-
ing sweets) requires stronger and long-lasting feel-
ings of regret. Furthermore, when the opportunity to 
engage in the target behavior is missed, people have 
a whole spectrum of possible compensatory behav-
iors to engage in. We measured only some of these 
potential behaviors.

The results might also have been affected by 
the fact that the physical exercise was planned by 
us rather than by the participants. Zeelenberg and 
Pieters (2007) point to agency and the opportunity 
to choose between alternatives as prerequisites of 
regret. Future research will show whether similar 
effects can be observed when health-promoting ac-
tivities are spontaneously undertaken by participants 
rather than pre-planned by a research team.

Our research extends the literature on compensa-
tory reactions engaged in by people following failure 
to resist a temptation. Much research so far has con-
centrated on compensatory health beliefs as means of 
alleviating the motivational conflict (Knäuper et al., 
2004; Rabiau et al., 2006; Miquelon, Knäuper, & Valle-
rand, 2012). The present study goes beyond these 
findings. We have demonstrated that evoked regret 
prompts individuals to undertake some types of com-
pensatory behaviors after they missed planned exer-
cise sessions. In particular, it appears that individuals 
refrain from behaviors such as compensatory social-
izing, which may satisfy needs across several psy-
chosocial dimensions. Socializing may serve social 
recognition and stress management, but may play an 
opposite role in weight management, as the company 
of others has previously been found to prompt over-
eating (Carels et al., 2001).

This study is the first account of the effects of 
regret on compensatory behaviors after failure to 
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achieve a  goal to improve health. This paradigm is 
worth further exploration in the broader context of 
various types of missed opportunities to engage in 
health-promoting behaviors. Future research should 
also explore the role of compensatory health beliefs 
and of other emotions such as guilt and shame in the 
process of regulating the tension that arises from giv-
ing in to temptations.
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Endnote

1 On average, participants attended more than three 
out of five fitness sessions after which regret manip-
ulations were used, M = 3.48 (SD = 1.36). Only 29.32% 
(n = 39) attended all five analyzed sessions, 26.32% 
(n  =  35) missed one, 20.30% (n  =  27) two, 11.28% 
(n = 15) three, and 12.78% (n = 17) four sessions.
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