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Abstract
Objectives: In the wake of the Coronavirus Disease 2019 (COVID-19), social distancing is
instrumental for containing the pandemic. To maximize its effectiveness, it is paramount to
investigate psychological factors that predict adherence to social distancing guidelines and examine
corresponding interventions. We focused on individual differences in if-then planning, self-control,
and boredom, and tested an intervention based on if-then planning. Design: We conducted a two-
wave longitudinal study combining observational and experimental methods. Methods: Participants
(N =574, 35.7% female, age: M = 37.5 years, SD = 10.8) reported their adherence to social
distancing guidelines and the perceived difficulty of adherence at T1, along with trait measures of if-
then planning, self-control, and boredom. Afterwards, they were randomly assigned to an if-then
planning intervention to increase adherence, or to a control intervention. One week later at T2,
participants again reported their adherence and the perceived difficulty of adhering. Multiple
regression and structural equation modeling were used to establish whether trait if-then planning,
self-control, and boredom predicted adherence, and to examine the effects of the if-then planning
intervention. Results: Trait if-then planning, self-control, and boredom were associated with T1
adherence, while only if-then planning and boredom predicted T2 adherence. No overall treatment
effect of the if-then planning intervention emerged; however, participants who complied with the
intervention (75.6%) maintained higher levels of adherence over time than control participants.
Conclusions: Individual differences in if-then planning, self-control, and boredom predict adherence
to social distancing guidelines. If-then planning interventions are promising but require further
steps to ascertain compliance.
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If-then planning, self-control, and boredom as predictors of adherence to social distancing
guidelines: Evidence from a two-wave longitudinal study with a behavioral intervention
Since its detection in 2019 the coronavirus disease (COVID-19) has spread over almost
the entire globe and has been declared a pandemic (WHO, 2020). The rapid and exponential
spread of the virus has caused substantial economic and social disruptions that have affected
people’s lives and well-being. There is an urgent need for targeted action to help tackle COVID-
19. Despite remarkable work in bio-medical and clinical fields, our knowledge about the virus is
still limited. Meanwhile, many countries have been employing social distancing guidelines,
including reducing physical contact, avoiding social gatherings, and staying at home.
Mathematical modelling of the COVID-19 transmission shows that social distancing
measures play a crucial role in reducing the spread of the virus and thus in protecting
healthcare systems from being overwhelmed. For example, Kucharski et al. (2020) showed a
decline from 2.35 to 1.05 of the viral reproduction number, one week after travel restrictions
were introduced in Wuhan in January 2020. However, social distancing measures are effective
only if the general public adheres to them. Adherence is generally at a reassuringly high level
(Wolff et al., 2020); however, social distancing measures require the highest possible level of
adherence and, therefore, even small deviations can pose a threat to their efficacy. Moreover,
there is a risk of reduced public acceptance if measures are in place for a prolonged duration
(Martarelli & Wolff, 2020)—with some authors estimating that prolonged or intermittent
measures might be necessary up until 2022 (Kissler et al., 2020). Thus, our main goal was to
elucidate psychological variables that explain variation in adherence to social distancing

guidelines and use this framework to test a cost-effective intervention that might facilitate
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adherence.

Recent work has focused on the negative impact of social distancing, such as lack of
freedom, loss of routines, confusion, inadequate supplies, insufficient information, and financial
loss, which in turn can cause emotions of fear, anger, anxiety, and boredom (e.g., Barari et al.,
2020; Brooks et al., 2020; Park & Park, 2020). Here, we draw upon recent functional theorizing
on boredom to illustrate the difficulty some individuals might face in complying with social
distancing guidelines. Boredom is associated with negative outcomes like depression (e.g.,
Goldberg et al., 2011), substance use (Lee et al., 2007), or youth suicide (Heled & Read, 2005).
However, recent theorizing highlights that boredom is not negative or positive per se but plays a
key role as a driver of behavioral change to seek out more rewarding alternatives (Bench &
Lench, 2019; Danckert, 2019; Gomez-Ramirez & Costa, 2017; Wolff & Martarelli, 2020).
Adhering to social distancing guidelines comes with reduced behavioral alternatives and thus
leads to the experience of boredom (in boredom prone individuals), making adherence more
difficult for them. First evidence for the proposed mechanism has been provided by Wolff et al.
(2020) who showed that the effect boredom has on adherence to social distancing guidelines is
mediated by its perceived difficulty.

In order to adhere to the social distancing guidelines, although boredom signals that one
should rather do something else, individuals need to apply self-control. Thus, self-control is a
second psychological factor that might be of crucial relevance to allow individuals to adhere to
social distancing guidelines. Self-control refers to the ability to volitionally override a default
response (e.g., a habitual response) in order to reach a goal (Shenhav et al., 2013). Crucially, the

experience of self-control exertion is effortful and aversive (Wolff, Sieber, et al., 2021) and
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functional models of self-control suggest that the sensation of effort signals the costs of control
(Kurzban et al., 2013; Shenhav et al., 2017). Consequently, self-control is sustained only if the
benefits of investing further control outweigh the costs of control. Adhering to the social
distancing guidelines, although it is difficult, relies on self-control. Recent empirical work
showed that individuals with high trait self-control adhered to the guidelines even though they
perceived them as difficult (Wolff et al., 2020).

Taken together, theoretical and empirical work indicates that boredom makes adherence
to social distancing guidelines difficult, which in turn lead to less adherence (mediated effect of
boredom on adherence), while self-control helps to deal with these difficulties and reduces the
negative effect of perceived difficulty on adherence (self-control moderates the effect of
difficulty on adherence). This implies that boredom and self-control should be strongly and
negatively associated. Indeed, empirical research has observed such a substantial negative
correlation between both constructs (e.g., r = -.74; Wolff, Bieleke, et al., 2021). Still, boredom
and self-control are assumed to make independent contributions to behavior (Bieleke & Wolff,
2021; Wolff & Martarelli, 2020), and in support of this assumption it has been found that self-
control and boredom predict health behavior independently from each other (Wolff, Bieleke, et
al., 2021). Accordingly, it is reasonable to assume that low self-control and high boredom
proneness independently contribute to low levels of adherence as well.

To further increase adherence and to aid people with high boredom proneness and low
trait self-control, it seems promising to examine specific self-control strategies. For instance, it
has been shown that having strategies specifying how to deal with the pandemic (e.g.,

searching for ways to make the situation more interesting) is associated with lower boredom
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and higher satisfaction in comparison to having no strategies (Waterschoot et al., 2021). Making
if-then plans represents such a strategy and helps people attain their goals across various
domains (Gollwitzer, 2014). When making if-then plans, people mentally link critical situations
(e.g., obstacles) and goal-directed behaviors (e.g., ways of dealing with obstacles) in an if-then
format: if (situation), then (behavior). This link automates the performance of planned
behaviors (Webb & Sheeran, 2007), allowing people to deal swiftly with critical situations. One
desirable consequence of if-then planning is that goal striving becomes less demanding, which
facilitates the attainment of difficult goals (Freydefont et al., 2016; Legrand et al., 2017). For
instance, making if-then plans is associated with reduced activity in brain areas linked to
effortful control processes (Wolff et al., 2018). It is thus reasonable to assume that if-then
planning helps people adhere to social distancing guidelines, in particular those who find
adherence difficult. People vary in their inclination to use if-then plans as a self-control strategy,
and a stronger inclination has been associated with better goal attainment (Bieleke & Keller,
2021; Wolff, Bieleke, et al., 2021). Moreover, if-then planning can be conveyed as a self-control
strategy (Gollwitzer & Sheeran, 2006).

In sum, the goal of this study was twofold. First, we aimed to replicate and extend recent
findings regarding predictors of adherence to social distancing guidelines (self-control and
boredom; Wolff et al., 2020). Based on the results of this study, we expected higher trait
boredom to be associated with lower adherence to social distancing guidelines via increased
perceived difficulty of adherence (i.e., a mediated effect). Specifically, people high in trait
boredom should experience boredom more frequently and more intensely than people low in

trait boredom (Tam et al., 2021), which should render adherence more difficult and, therefore,
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less likely. Moreover, we expected high trait self-control to be directly associated with higher
adherence, especially among individuals who perceived adherence as difficult (i.e., a moderated
effect). Going beyond these replications, we assumed analogous direct and moderating effects
with respect to individual differences in the specific self-control control strategy of if-then
planning. A further novel contribution is the investigation of the proposed associationsin a
longitudinal design with a one-week follow up. Figure 1 summarizes the proposed model of the
assumed predictors of adherence to social distancing guidelines.

Second, we examined whether an if-then planning intervention increases adherence to
social distancing guidelines. Behavioral interventions based on if-then planning are successfully
used in various domains of life (e.g., to change health behavior; Adriaanse et al., 2011; Hagger &
Luszczynska, 2014) an and commonly very effective (average effect size of d = .54 across meta-
analyses; Keller et al., 2020). Therefore, we reasoned that instructing people to make if-then
plans to deal with the difficulties of adhering to social distancing guidelines should facilitate
adherence. Previous research indicates that if-then planning requires sufficient commitment to
perform the planned behavior (e.g., Achtziger et al., 2012). Moreover, it is conceivable that an
if-then planning intervention is particularly helpful for people who have a low propensity to
make if-then plans, as well as for people with low self-control or high boredom proneness.
Accordingly, we examined whether any intervention effects were moderated by the
commitment to adhere to the guidelines or by individual differences in if-then planning, self-

control, and boredom.
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Figure 1

Proposed Associations of Trait If-then Planning, Self-Control, and Boredom with the Adherence

to Social Distancing Guidelines
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Note: Trait boredom is assumed to decrease adherence by making adherence more difficult
(i.e., a mediated effect) without directly affecting adherence. In contrast, trait self-control and
trait if-then planning are assumed to increase adherence directly and to mitigate negative
effects of difficulty on adherence (i.e., moderated effects). These ideas reflect current theorizing
on the role of boredom and self-control for goal pursuit (Wolff & Martarelli, 2020) and are
directly derived from empirical research focusing on social distancing (Wolff et al., 2020). The
figure shows relationships between trait variables; because the if-the planning intervention
could affect difficulty and/or adherence at T2 we tested these relationships while statistically

accounting for potential intervention effects.
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Methods
Participants
We collected data for Time-Point 1 (T1) on 22 and 23 April 2020 from Amazon’s website
Mechanical Turk (MTurk; requirements: > 50 HITs, approval rate > 90%, US citizenship). Data
collection for Time-Point 2 (T2) started one week later on 30 April and lasted until 4 May 2020.
All US states were represented in our dataset except Alaska and North Dakota. Also, larger
states were represented by more participants, with most participants (17.6%) coming from
California followed by Texas (10.63%), the two states with the highest and second-highest
resident population in the US, respectively. At T1, the 7-day average number of new cases in the
US was about 28,500 per day and the 7-day average number of new reported deaths was about
2,100 per day. At T2, the 7-day average number of new cases was between 27,500 and 29,000
per day and the number of new reported deaths was between 1,800 and 1,900 per day (New
York Times, 2020). The social distancing guidelines at this time specifically asked to stay at least
6 feet from other people, to not gather in groups, to stay out of crowded places, and to avoid
mass gatherings (Centers for Disease Control and Prevention, 2020a).

Simulation studies suggest that at least 250 participants are required to obtain stable
correlations (Schonbrodt & Perugini, 2013). We doubled this sample size to 500 to allow for
sufficiently powered analyses within the two conditions and to achieve sufficient power (90%)
to detect small differences (d = 0.2) between them (two-tailed, alpha = .05). Attrition rates in
MTurk panel studies are around 20% (Stoycheff, 2016), against which we hedged by further
increasing our target sample size to 600. Accordingly, we obtained data from 599 participants in

T1, of which 479 participants returned in T2 (i.e., 20.0% attrition). Participants received $2.00
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for completing the study (of which $1.00 was paid after T1). In both parts, three datasets with
duplicate IP addresses were removed. Data from 22 participants were removed because they
failed an instructional manipulation check (Oppenheimer et al., 2009). Accordingly, 574
participants contributed data to T1 and 451 participants contributed data to both T1 and T2.

Participants in our T1 sample (35.7% female, 63.6% male, 0.7% missing/other) were on
average 37.5 years old (SD = 10.8). The majority reported 13 years or more of education (86.7%)
and was either working full-time (61.2%) or self-employed (16.9%). Most participants (62.5%)
reported an annual income between $20°000 and $79’999, 24.4% reported to earn < $20°000,
and 13.1% reported an income of > $80’000. The study was carried out in accordance with the
Declaration of Helsinki and ethical guidelines of the German Psychological Society (DGPs) and
the American Psychological Association (APA). All participants provided written informed
consent.
Procedure

Questionnaires were administered online. The full questionnaire is available on OSF
(XXXXXXXXXX). We used 5-point Likert scales unless otherwise stated (1 = strongly disagree, 2 =
somewhat disagree, 3 = neither agree nor disagree, 4 = somewhat agree, 5 = strongly agree).
Measurements and Intervention at T1

At the beginning of T1, participants gave their informed consent and confirmed to be at
least 21 years of age, followed by an instructional manipulation check. Next, we provided a
definition of social distancing according to guidelines by the US government and assessed
adherence to social distancing measures with one item ("l stick to the social distancing

guidelines") and the difficulty of adhering to social distancing measures with 5 items ("It is
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difficult for me to stick to the social distancing guidelines", "I need willpower to adhere to the
social distancing guidelines", “Adhering to the social distancing guidelines bores me”, "Boredom
makes it difficult to follow the social distancing guidelines", “I need my willpower to avoid
breaking the social distancing guidelines out of boredom”). The answers to these items were
given on 5-point Likert scales (1 = strongly disagree, 5 = strongly agree) and answers on the
difficulty items were averaged into a single score. This way of measuring adherence to social
distancing and its difficulty with self-reports has already been used in previous research (with a
= 0.87 for the difficulty scale; Wolff et al., 2020) and validated in the context of the COVID-19
pandemic (e.g., homeschooling; Martarelli et al., 2021). Moreover, self-report measures are
well-suited for capturing actual social distancing behavior (Gollwitzer et al., 2020). Thus, while
there are certainly limits of assessing complex behaviors with self-report (e.g., memory biases),
the method is established in research on social distancing and allows to collect data from many
individuals quickly, easily, and at low costs.

Afterwards, participants worked on the 8-item If-Then Planning Scale (ITPS; sample item:
"I think about when and where decisive moments for the achievement of my goals could
occur"; Bieleke & Keller, 2021), the 8-item Boredom Proneness Scale-Short Form (SBPS; sample
item: "I often find myself at ‘loose ends,” not knowing what to do"; Struk et al., 2017), and the
20-item Capacity for Self-Control Scale (CFSCS; sample item: “l am able to resist temptations";
Hoyle & Davisson, 2016). These scales capture individual differences in if-then planning,
boredom, and self-control, respectively. We used 5-point Likert scales for all of these scales (1 =
strongly disagree, 5 = strongly agree). Previous research showed that the ITPS and the CFSCS (a

=0.85 and 0.92, respectively, Bieleke & Keller, 2021) as well as the SBPS (a = 0.88; Struk et al.,
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2017) are reliable instruments. The scores on each of the three scales were averaged.
Participants were then randomly assigned to one of two conditions. In the control
condition, we presented ten situations recommended by the US Centers for Disease Control and

Prevention as key times to wash one's hands to stay healthy (e.g., "Before, during, and after
preparing food"; Centers for Disease Control and Prevention, 2020b). Participants typed each of
these key times into text boxes. In the planning condition, participants were instructed to set
the goal "I will adhere to the social distancing guidelines" and to type it into a textbox.
Afterwards, they were familiarized with the structure of if-then plans, identified a personal
obstacle for adhering to social distancing guidelines, and a behavior that would help them deal
with it. Participants typed the obstacle, the behavior, and the resulting if (obstacle) — then
(behavior) plan into text boxes. Pasting text into text boxes was disabled. Some examples of the
if-then plans participants specified are: "If someone gets too close to me, | will move away from
them", "If | want to see my family, then | will have a video chat with them", and "If | need to go
to the store and the store is overly crowded, then | will leave and go elsewhere". Participants
formed and typed one if-then plan during the study but were encouraged to make additional if-
then plans on their own following the same procedure.

After the intervention, participants indicated their commitment to the social distancing
guidelines on four items (sample item: "I'm strongly committed to adhering to the social
distancing guidelines"; Klein et al., 2001). The answers were averaged into a single score. In the
planning condition, we additionally assessed the intention to use plans with one item ("l will use
if-then plans to adhere to the social distancing guidelines"). Finally, participants answered

demographic questions (income, education, employment, gender, age). We also asked whether



ADHERENCE TO SOCIAL DISTANCING GUIDELINES 13

they had already been diagnosed with COVID-19 or were quarantined because of it.
Measurements at T2

At T2, we again assessed the adherence to social distancing measures and the difficulty
of adhering to social distancing measures analogously to T1. We assessed difficulty again in T2
because concurrent difficulty should be an important determinant of adherence and it seemed
reasonable to assume that difficulty might have changed over the course of the week, given the
rapid dynamics of the pandemic. Moreover, participants reported on their COVID-19 diagnosis
and quarantine.
Analytic Approach

We conducted an attrition analysis, comparing participants who dropped out after T1 to
those who returned to T2, using independent t-tests and x-tests. We continued with a
descriptive analysis of the main variables in our study before evaluating the effects of individual
differences and the planning intervention.
Individual Differences in If-then Planning, Self-Control, and Boredom

To adequately model the expected associations between individual differences in if-then
planning, self-control, and boredom and adherence to social distancing guidelines in T1 and T2,
we relied on structural equation modeling. Based on Wolff et al. (2020), we specified a model in
which T1 difficulty mediates the associations between boredom with T1 and T2 adherence and
moderates the associations of self-control with T1 and T2 adherence. As planning is a specific
self-control strategy, we modeled it analogously to self-control. Figure 1 summarizes the
proposed model. Besides these effects of interest, we accounted for the stability of behavior by

including T1 difficulty and adherence as predictors of T2 difficulty and adherence, respectively.
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To account for potential effects of the intervention on T2 adherence, we included an
intervention dummy variable (0 = control, 1 = planning). For examining indirect effects of
boredom on adherence through difficulty, bias-corrected bootstrap confidence intervals based
on 10,000 samples were computed. We report the overall model's x?-statistic along with the
root mean square error of approximation (RSMEA), the standardized root mean square residual
(SRMR), the comparative fit index (CFl), and the Tucker-Lewis index (TLI) to assess model fit. All
continuous variables were mean centered to enhance interpretability and remove nonessential
multi-collinearity (Dalal & Zickar, 2012). Data from participants who dropped out after T1 were
utilized by relying on full information maximum likelihood (FIML; e.g., Enders & Bandalos, 2001).
All data and the code used for the analyses is available on OSF (XXXXXXXXXX).
If-then Planning Intervention

We first conducted an intention-to-treat analysis with data from all participants to
investigate the effects of assigning participants to a planning vs. control intervention. Because if-
then planning interventions should only work when participants intend to use the strategy
(Gollwitzer et al., 2010; Gollwitzer, 2014), we complemented this with a per-protocol analysis,
focusing on the effect of actually receiving the intervention as intended. To this end, we
identified participants in the if-then planning condition who intended to use plans ("intenders";
scoring 4 or 5 on the intention-to-use-plans item) in contrast to participants who expressed no
such intention or were indifferent ("non-intenders"; scoring 1, 2, or 3). A majority of
participants (N = 214, 75.6%) were classified as intenders. This combination of an intention-to-
treat and a per-protocol analysis allows to simultaneously gauge the treatment effect of the if-

then planning intervention and its potential to affect adherence given sufficient levels of
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compliance.

Because intenders and non-intenders were not randomly assigned, we checked for
various characteristics on which they might have differed. We subjected commitment to an
ANOVA with condition as single factor, aiming to rule out that differences in adherence merely
reflect differences in commitment (e.g., an increased commitment after making if-then plans or
among intenders). We proceeded with examining whether the planning intervention affected T2
adherence and difficulty by regressing them on condition dummies. We adjusted the analyses
for commitment, T1 adherence, T1 difficulty, T2 difficulty, and demographics to account for
potential confounds. We conducted analogous analyses for T2 difficulty. In all regressions, we
used robust standard errors to hedge against potential heteroscedasticity.

Results
Attrition Analysis

Attrition rates were similar in the control and the planning condition, x?(1) = 0.55, p
=.459, also when distinguishing intenders and non-intenders, x*(2) = 0.64, p = .726. Participants
who dropped out of the study did not differ from the remaining participants in terms of
demographics, ps > .08. However, they were less strongly committed to the guidelines (M =
3.60, SD=0.99 vs. M =4.29, SD = 0.90), t(572) = 7.36, p < .001, d = 0.75, found it more difficult
to follow them (M =3.19, SD = 1.14 vs. M = 2.45, SD = 1.15), t(572) = 6.33, p < .001, d = 0.64,
and adhered to them less (M =4.04, SD =0.96 vs. M = 4.57, SD = 0.75), t(572) =6.44, p < .001, d
= 0.65. They scored higher on trait boredom (M =3.18, SD =1.06 vs. M = 2.51, SD = 1.07), t(572)
=6.13,p<.001, d =0.62, and lower on self-control (M =3.32, SD =0.56 vs. M = 3.56, SD = 0.75),

t(572) = 3.30, p = .001, d = 0.34, but displayed similar levels of planning (M = 3.96, SD = 0.58 vs.
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M =3.88,SD =0.63), t(572) = 1.26, p =.210, d = 0.13. In the planning condition, no attrition
effect on the intention to use if-then plans emerged (M =4.23,SD=0.85vs. M =4.17,SD =
1.03), t(281) =0.41, p = .686, d = 0.06.
Descriptive Analysis

Descriptive statistics of the main variables are presented in Table 1. Adherence was high
at T1 (overall M = 4.45, SD = 0.83) and decreased slightly among participants who returned to
T2 (from M =4.57,SD =0.75 to M =4.51, SD = 0.79), t(450) = 1.69, p = .093, d = 0.07. The
difficulty scale (a at T1 = .89, a at T2 = .90) revealed that participants somewhat struggled with
adherence at T1 (overall M = 2.61, SD = 1.19) and this did not change among participants
returning to T2 (from M =2.45,SD = 1.15to M = 2.46, SD = 1.17), t(450) = 0.05, p = .959, d <
0.01. At concurrent and consecutive time points, adherence and difficulty were negatively
correlated, r from -.39 to -.37. There were substantial correlations between adherence at T1
and T2, r = .65, and between difficulty at T1 and T2, r = .80, pointing to the stability of these
constructs. Finally, participants with higher commitment (a = .79) adhered more to the
guidelines at T1 and T2, r =.64 and r = .60, and found it less difficult, r = -.63 and r = -.59.

The measures of trait boredom (SBPS; a = .93), self-control (CFSCS; a = .91) and planning
(ITPS; a =.79) showed good to excellent internal consistency. Boredom and self-control were
negatively correlated, r = -.70, and both correlated with adherence and its difficulty at T1 and
T2, |r| from .27 to .59. Planning was also correlated with adherence at T1and T2, r=.29 and r
=.19, but its correlations with difficulty were small, r = .09 and r = .05. Moreover, planning was
correlated with self-control, r = .38, but only weakly with boredom, r = -.09. Figure 2 sheds light

on this: The association between boredom and if-then planning was quadratic, with high values
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of planning among participants with low or high boredom. For participants with high boredom,
this means that their low levels of self-control (left panel) were matched by a high level in
planning (right panel). This might explain why they found it difficult to adhere to the guidelines
(low self-control) and yet displayed encouragingly high levels of adherence (high planning).
Figure 2

Relationship Between Trait Measures of If-then Planning, Self-Control, and Boredom and the

Difficulty to Adhere to Social Distancing Guidelines at T1
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Note: The solid line represents a non-parametric Loess curve fitted locally to the data along with
its 95% confidence interval displayed as shaded gray region.
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Table 1

Means, Standard Deviations, and Correlations Between Key Variables

18

Variable M SD a 1 2 3 4 5 6 7 8 9
1. T1 Adherence 445 083 —
2. T2 Adherence 451 079 — .65
[.60, .70]
3. T1 Difficulty 261 1.19 .89 -38" 39"
[-.45,-.31] [-.46,-.31]
4. T2 Difficulty 245 117 90 -377 -.39™" .80""
[-.45,-.29] [-.47,-.31] [.76,.83]
5. T1 Diagnosis / 010 030 —  -23™ -18™" 30" 30"
Quarantine [-.30,-.15] [-.27,-.09] [.22,.37] [.21,.38]
6. T2 Diagnosis / 0.07 026 —  -18" =217 317 30" .65
Quarantine [-.27,-.09] [-.30,-12] [.22,.39] [.22,.39] [.60,.70]
7. Commitment 414 096 .83 .64™ .60™" -.63"" -.59"" -30"" -30™"
[.59,.69] [.54,.66] [-.68,-.58] [-.64,-.52] [-.37,-.22] [-.38,-.22]
8. Trait Boredom 265 1.10 .93 -29™ -27 65" 59" 32" .30 -.53""
(SBPS) [-37,-.22] [-.35,-.18] [.60,.70] [.52,.64] [.24,.39] [.21,.38] [-.59,-.47]
9. Trait Self-Control  3.51 0.72 .91  .34™ .28 -4 -.38™ -18™" -16™" 417 -70™"
(CFsCS) [.27,.41] [.19,.36] [-.49,-.35] [-.46,-.30] [-.26,-.10] [-.25,-.07] [.34,.48] [-.74,-.65]
10. If-then Planning  3.89 0.62 .79  .29"" 19" .09 .05 -.01 .04 127 -.09" .38
(ITPS) [.21,.36] [.10,.28] [.01,.17] [-.05,.14] [-.10,.07] [-.05,.14] [.04,.20] [-.17,-.01] [.31,.45]

Note. Values in square brackets indicate the 95% confidence intervals. Statistics involving T2 adherence or T2 difficulty are based on

N =451 observations, all other statistics are based on N = 574 observations.
"p<.05."" p<.001.
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Individual Differences in If-then Planning, Self-Control, and Boredom as Predictors of
Adherence

For an overview of the proposed model, see Table 2. Model fit was excellent and the
results were robust to adjusting for demographics. We adjusted for potential differences
between the control and the intervention condition in terms of T2 difficulty and adherence by
including a corresponding dummy variable.
Adherence and Difficulty at T1

T1 adherence was associated with T1 difficulty, b =-0.30, B =-0.43, SE = 0.03, p < .001.
More importantly, higher trait boredom was associated with higher T1 difficulty, b =0.70, B =
0.65, SE =0.03, p <.001, but not with T1 adherence, b =0.07,  =0.09, SE=0.09, p =.172. The
indirect negative effect of boredom on T1 adherence via T1 difficulty was significant, b = -0.21,
95% ClI [-0.26, -0.16], B = -0.28, 95% Cl [-0.35, -0.22], SE = 0.03, p < .001, as was the total effect,
b=-0.14, B =-0.19, SE = 0.05, p = .002. Higher self-control was associated with higher T1
adherence, b=0.19,  =0.16, SE = 0.05, p =.012, especially when T1 difficulty was higher, b =
0.11, B =0.11, SE = 0.05, p = .019. Analogously, higher if-then planning was associated with
higher T1 adherence, b =0.46, 3 = 0.34, SE = 0.07, p < .001, especially when T1 difficulty was
higher, b =0.16, B = 0.14, SE = 0.07, p = .025. These results replicate findings by Wolff et al.
(2020) and complement them by showing that if-then planning as a specific self-control strategy
has similar and even stronger associations with adherence than self-control.
Adherence and Difficulty at T2

T2 adherence was associated with T1 adherence, b =0.56, B =0.57, SE = 0.08, p < .001,

as well as with T2 difficulty, b =-0.09, B = -0.13, SE = 0.04, p = .040. Higher trait planning was
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associated with higher T2 adherence, b =0.14, B = 0.10, SE = 0.06, p = .023, and this association
tended to be stronger with increasing T1 difficulty, b = 0.09, B = 0.08, SE = 0.05, p = .064. Neither
boredom nor self-control were associated with T2 adherence, p > .23, but higher boredom was
associated with higher T2 difficulty, b = 0.18, B = 0.17, SE = 0.05, p < .001, beyond T1 difficulty, b
=0.68,  =0.68, SE = 0.05, p < .001.

Effects of the If-then Planning Intervention on Adherence

No difference between the control and the planning condition emerged in terms of their

commitment to the social distancing guidelines, F(1, 572) =0.17, p = .683, n; <.001. Further

distinguishing between intenders and non-intenders in the planning condition revealed a

significant effect, F(2, 571) = 8.49, p <.001, ns =.029. Commitment was lower in the planning

(non-intender) condition (M = 3.75, SD = 1.09) compared to the control (M =4.13, SD = 0.98),
t(571) = 2.95, p = .010, d = .40, and the planning (intenders) condition (M = 4.29, SD = 0.86),
t(571) =4.10, p < .001, d = .57, while the difference between control and planning (intenders)
condition was not significant, t(571) = 1.92, p = .166, d = .17. Differences between the control
and the planning (intenders) condition in T2 adherence or difficulty are thus unlikely to reflect
differences in commitment. Still, we adjusted for commitment when differentiating between
intenders and non-intenders to account for the existing variance and to obtain the most precise
estimate of the intervention effect.
Intention-to-treat analysis

We first regressed T2 adherence on condition (see Table 3), which revealed no significant
difference, b = 0.06, B = 0.08, SE = 0.07, p = .419 (Model 1). In terms of Cohen’s d, the difference

between conditions was very small (d = .12; control intervention: M = 4.48, SD = 0.82; if-then
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Table 2

Results of the Structural Equation Model for Predicting T2 Adherence

Without Demographics With Demographics
b B SE b B SE
T1 Adherence on
T1 Difficulty -0.302"" -0.433 0.034 -0.299"" -0.430 0.035
Trait Boredom 0.069 0.092 0.051 0.065 0.087 0.049
Trait Self-Control 0.189" 0.164 0.075 0.203™ 0.177 0.074
Trait Self-Control X T1 Difficulty  0.105" 0.106 0.045 0.110™ 0.111 0.042
Trait Planning 0.455™" 0.339 0.073 0.452™" 0.340 0.070
Trait Planning X T1 Difficulty 0.156" 0.142 0.070 0.167" 0.153 0.064
R? 0.293
T1 Difficulty on
Trait Boredom 0.702™" 0.652 0.031 0.715"™ 0.664 0.033
R? 0.425
T2 Adherence on
T2 Difficulty -0.086" -0.126 0.042 -0.080" -0.117 0.042
T1 Adherence 0.563"" 0.571 0.082 0.556™" 0.562 0.083
T1 Difficulty -0.092" -0.133 0.049 -0.112° -0.163 0.051
Intervention 0.071 0.044 0.055 0.073 0.045 0.056
SBPS 0.049 0.067 0.041 0.044 0.059 0.044
CFSCS 0.018 0.015 0.060 0.003 0.002 0.061
CFSCS x T1 Difficulty -0.020 -0.020 0.040 -0.026 -0.027 0.042
ITPS 0.138" 0.104 0.061 0.161" 0.122 0.062
ITPS x T1 Difficulty 0.090" 0.083 0.049 0.115" 0.106 0.051
R? 0.507
T2 Difficulty on
T1 Adherence -0.089" -0.061 0.047 -0.083" 0.194 0.047
T1 Difficulty 0.682" 0.677 0.045 0.676™" -0.057 0.045
Intervention 0.050 0.021 0.064 0.036 0.671 0.064
SBPS 0.182"" 0.167 0.045 0.211™ 0.015 0.047
R? 0.675
Fit statistics X2 (8) p RMSEA X2 (8) p RMSEA
11.28 186 0.027 10.27 247 0.022
CFl TLI SRMR CFl TLI SRMR

0.996 0.987 0.020 0.998 0.980 0.007
Note: SBPS = Short Boredom Proneness Scale; CFSCS = Capacity for Self-Control Scale; ITPS = If-
Then Planning Scale; RMSEA = Root Mean Square Error of Approximation; CFl = Comparative Fit
Index; TLI = Tucker-Lewis Index; SRMR = Standardized Root Mean Square Residual. We report
unstandardized (b) and standardized coefficients (B) with robust standard errors (SE). Missing
data was dealt with using full-information maximum likelihood (FIML).
'n<.1."p<.05. “p<.01. "p<.001.
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planning intervention: M = 4.54, SD = 0.75). Also, we observed no significant interaction
between condition and if-then planning, self-control, or boredom, ps > .13 (Model 2). This
suggests that the if-then planning intervention was not effective in increasing adherence to
social distancing guidelines.
Table 3
Regression of T2 Adherence on Condition and Control Variables
Intention-to-Treat Analysis Per-Protocol Analysis
Variable Model 1 Model 2 Model 3 Model 4 Model 5 Model 6
Intercept 4.48(0.05)™  1.77(0.65)" 4.48(0.05)™  2.27(0.200”  1.29(0.38)™  0.95(0.49)
Condition 0.06 (0.07)  -1.08(0.85)
Commitment 0.53 (0.07)"" 0.52 (0.04)™*  0.26(0.06)""  0.27 (0.06)"""
Condition x Commitment 0.03 (0.10)
Self-control 0.01(0.07)
Condition x Self-Control 0.16 (0.10)
Boredom 0.02 (0.07)
Condition x Boredom 0.12 (0.09)
If-then Planning 0.09 (0.09)
Condition x If-Then Planning 0.04 (0.11)
Condition (intenders) 0.18(0.07)  0.12(0.06)  0.10(0.05°  0.11(0.05)"
Condition (non-intenders) -0.31(0.15)" -0.09 (0.12) -0.05 (0.10) -0.05 (0.10)
T2 Difficulty -0.05(0.04)  -0.05 (0.04)
T1 Adherence 0.46 (0.08)""  0.46 (0.09)"""
T1 Difficulty 0.02(0.04)  -0.01(0.05)
Demographics included
Num. obs. 451 451 451 451 451 451
R? 0.00 0.38 0.04 0.37 0.46 0.51
Adj. R? -0.00 0.37 0.03 0.37 0.45 0.48
L.R. 0.65 216.63 17.08 211.00 278.21 326.25

Note. We report unstandardized coefficients with robust standard errors in parentheses. "Condition" refers to a dummy variable
coded as 0 for the control condition and as 1 for the planning condition (or intenders and non-intenders). The demographic
variables comprised age, gender, education, employment status, and income. *p < .05. **p < .01. **p < .001.

Per-protocol analysis

Intenders in the planning condition showed more adherence than control participants, b
=0.18, 3 =0.23, SE=0.07, p = .010, while non-intenders adhered less than control participants,
b=-0.31, B =-0.38, SE=0.15, p =.043 (Table 3, Model 3). However, this is an upper bound of
the potential intervention effects because intenders and non-intenders systematically differed
from control participants (e.g., commitment). To arrive at a more genuine estimate of the

potential intervention effect (i.e., adjusted for potential confounds), it is paramount to account
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for these characteristics.

Indeed, after adjusting for commitment non-intenders no longer differed from control
participants, b =-0.09, f =-0.12, SE=0.12, p = .433 (Model 4), while intenders still adhered
more to the guidelines, b =0.12, B = 0.16, SE = 0.06, p = .028. This suggests that the higher
adherence at T2 among intenders compared to control participants reflects is not driven by
higher commitment. Similarly, adjusting for T1 adherence, T1 difficulty, and T2 difficulty (Model
5) and for demographics (Model 6) did not change these results. In terms of Cohen’s d, the
effect was small-to-medium (.20 to .37) across models. Taken together, the planning
intervention helped participants who intended to use plans. Inspection of the data showed that
they maintained similar levels of adherence at T2 compared to T1 (M =4.73 to M = 4.70),
whereas adherence decreased among other participants (control: M = 4.66 to M = 4.55, non-
intenders: M =4.53 to M = 4.45). Thus, the intervention did not increase adherence but was
essential to maintain it. Analogous analyses for T2 difficulty revealed no differences between
conditions, p > .14, suggesting that the intervention did not affect difficulty.

Discussion

At the time of writing many countries have started to ease some of the most restrictive
COVID-19 containment measures. While easing the restrictions might reduce the experience of
boredom, substantial self-control demands remain in place for the individual. Indeed, several of
the remaining social distancing guidelines—such as keeping a given distance at all time or
avoiding gatherings—require self-control. These measures slow the spread of the virus
(Gollwitzer et al., 2020) and might be necessary for a prolonged time (Kissler et al., 2020).

Moreover, the current easing of restrictions follows a period that might have been experienced
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as effortful, thus individuals might not be willing to further exert effort. Therefore, it is
paramount to understand the psychological processes behind the adherence to social distancing
guidelines and the difficulties associated with it. Moreover, interventions that might help
individuals to deal with difficulties associated with social distancing guidelines are urgently
needed. Here, we replicate and extend first evidence for the role of boredom and self-control in
the COVID-19 response (Martarelli & Wolff, 2020; Wolff et al., 2020) by highlighting the crucial
role that making if-then plans can play in the current situation.
The Role of Individual Differences in If-Then Planning, Self-Control, and Boredom in Explaining
Adherence to Social Distancing Guidelines

First, we found empirical support for associations of individual differences in if-then
planning, self-control, and boredom with the adherence to social distancing guidelines and its
difficulty at T1. Higher trait boredom was associated with higher difficulty, which mediated the
effect of boredom on adherence. The indirect effect of boredom on adherence revealed that
difficulty is an important mediator and thus an integral part of the mechanism that underlies
adherence to social distancing guidelines. Recent theorizing ascribes a functional role to the
experience of boredom in terms of preparing a person to seek out more rewarding alternatives
(e.g., Bench & Lench, 2013; Elpidorou, 2021) thereby making sustained adherence to social
distancing guidelines more difficult. Further, high trait self-control as well as trait if-then
planning were directly associated with higher adherence to social distancing guidelines,
especially among individuals who perceived adherence as difficult. This finding highlights the
key roles of self-control and if-then planning for enhancing adherence to the guidelines and

fostering adaptive behavior.
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When considering the impact of individual differences in boredom, self-control, and if-
then planning on adherence and difficulty measured at T2, many findings were robust. Boredom
again emerged as a predictor of difficulty, which mediated its adverse effect on adherence.
However, if-then planning played a more important role when it came to maintaining adherence
to the guidelines than having self-control per se. According to recent functional theorizing on
self-control, the sensation that accompanies the application of self-control signals that one
should avoid investing further effort (Wolff & Martarelli, 2020). We propose that if-then
planning makes adherence less effortful and thus maintains the willingness to further apply
effort (Freydefont et al., 2016; Wolff et al., 2018). In other words, stronger inclinations to
engage in if-then planning prepare individuals to deal more efficiently with the various demands
associated with adhering to social distancing guidelines. A similar line of reasoning emerges
from research showing that people high in self-control are less likely to be confronted with
temptations (Hofmann et al., 2012) because they avoid tempting situations (Ent et al., 2015).
More generally, they display rather adaptive habits (e.g., de Ridder et al., 2012), which has been
linked to a greater propensity to make if-then plans and thereby automate one’s behavior
(Gillebaart & de Ridder, 2015). Accordingly, if-then planning might be a mechanism that makes
self-controlled behavior less effortful and more successful.

The Effects of an If-Then Planning Intervention on Adherence to Social Distancing Guidelines

Second, we tested the effect of prompting people to make if-then plans on adherence to
social distancing guidelines. While making if-then plans had no treatment effect as indicated by
the intention-to-treat analysis, the per-protocol analysis indicated that if-then planning

maintained high levels of adherence among individuals intending to use the plans while having
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no effect on individuals without such an intention. The estimated effect on T2 adherence was
small-to-medium (Cohen’s d between .20 and .37) and extremely robust when adjusting for
various control variables. This is remarkable for an intervention that is associated with literally
no costs and that can be easily distributed. Yet, about 25% of the participants had no intention
to use if-then plans in the first place, thwarting the overall effectiveness of the intervention.
Given that adherence must be the highest level possible for social distancing measures to be
effective, even few cases of non-adherence jeopardize the efforts to contain the pandemic.
Thus, interventions based on if-then planning should be further examined as a simple and
effective way to facilitate adherence to the social distancing guidelines in the general public.
Finally, one might argue that people could not possibly adhere even more to the guidelines than
at T1. However, we found decreasing adherence in the control condition over the course of only
one week, suggesting that people struggle with maintaining adherence unless they were
instructed to make if-then plans.
Limitations and Future Directions

Some limitations of the study should be considered. First, the attrition analysis
comparing participants who dropped out after T1 to those who returned at T2 suggests that
individuals who struggle most with the social distancing guidelines can be difficult to target with
an intervention. This was also reflected in the lack of an intervention effect among participants
who returned to T2 but displayed little commitment to the social distancing guidelines and had
no intention to use the if-then plans. This is not a specific limitation of the intervention we used,
as many responses to COVID-19 require compliance (including pharmaceutical measures like

potential vaccines). Future research would nevertheless benefit from investigating
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complementary interventions that focus on increasing compliance, such as enhancing the
personal meaning of social distancing guidelines (Brooks et al., 2020).

Second, it is important to mention that all participants in the if-then planning
intervention condition had to make an if-then plan to complete the study. Hence, even non-
intenders learned about the intervention but showed no higher adherence at T2 than
participants in the control condition. This provides further arguments for a focus on establishing
compliance with the if-then planning intervention in future research: without such compliance
leading people through a planning procedure seems to be ineffective.

Third, it should be considered that the delay between T1 and T2 was of only one week.
Accordingly, the effect we observed in the analysis of personality characteristics and in the per-
protocol analysis reflect rather short-term changes that we could not check for their stability
over longer periods of time. This is partly due to the nature of a pandemic, which makes it
difficult to observe behaviors over long time horizons (e.g., because social distancing guidelines
and incidence rates are highly dynamic). Still, it would be important to focus on predicting long-
term changes of behavior in future research.

A fourth limitation of our study pertains to the characteristics of our sample and our
methodological approach. We obtained self-reports from a sample of US adults that was
recruited online via a paid crowd-sourcing platform and in which male participants were
overrepresented (64%). While an online study with paid participants was the only way to obtain
a sufficiently large sample during the pandemic, it might limit our ability to investigate behavior
change (e.g., due to rather low incentives). With regard to our focus on the US, it should be

noted that the current situation is evolving fast and there are differences between countries,
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both in terms of the spread of the virus and of the response to it. Importantly, the US had the
highest number of COVID-19 cases at that time and validated measures for all trait constructs
were readily available in English. Regarding the measures, self-reported adherence to social
distancing guidelines has been investigated in previous research (Wolff et al., 2020) and
validated with behavioral data (for instance, using activity tracking data from mobile phones;
Gollwitzer et al., 2020). Our results also converge with research on adherence to social
distancing guidelines using alternative measures (Boylan et al., 2021), speaking to the
robustness of our approach.

Finally, it is also worth highlighting that we replicated findings of Wolff et al. (2020) in
showing that individual differences in boredom and self-control are associated with adherence
to social distancing. However, more research is needed to assess the generalizability and
robustness of our findings. For instance, we assumed that participants with higher trait
boredom experience boredom more frequently and more intensely than participants low in trait
boredom. While this assumption has been supported in recent research (Tam et al., 2021), we
did not explicitly test it by including a measure of state boredom. This seems to be a fruitful
approach in future research to examine whether state boredom mediates the effects of trait
boredom on adherence (and behavior in general). Moreover, we based our hypotheses on
research suggesting that self-control moderates the effects on boredom on adherence (Wolff et
al., 2020). Interestingly, the findings of this research have been replicated based on a model in
which boredom mediated the relationship between self-control and adherence (Boylan et al.,
2021). Obviously, in correlational designs, different conceptualizations of the mechanisms by

which boredom and self-control affect behavior lead to similar conclusions. We did not set up
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our study to pitch these two conceptualizations against each other. Therefore, future research
should disentangle the interplay between boredom and self-control more closely with
experimental approaches (e.g., Bieleke et al., 2021). A final interesting approach would be to
complement our measure of the perceived difficulty of adherence with a measure of self-
efficacy as a well-established social cognitive concept (Bandura, 1997). Self-efficacy pertains to
the subjective expectation of being able to deal with new or difficult situations on the basis of
one’s own competencies. As such, it is conceivable that self-efficacy moderates the relationship
between perceived difficulty of adhering to social distancing guidelines and actual adherence.
Conclusion

In conclusion, the present research provides an important contribution by revealing the
role of boredom, self-control, and if-then planning in explaining adherence to social distancing
guidelines. Taking into account individual differences in these constructs can help in tailoring
specific interventions adapted to individual personalities and situations. Moreover, we tested a
simple if-then planning intervention to increase adherence. Our data suggest that this
intervention is promising, as it maintained high levels of adherence among people who
intended to use it. However, lack of compliance with the intervention thwarted its general
effectiveness, calling for continued research on how to improve the design of if-then planning

interventions (e.g., by raising compliance).



ADHERENCE TO SOCIAL DISTANCING GUIDELINES 30

References
Achtziger, A., Bayer, U. C., & Gollwitzer, P. M. (2012). Committing to implementation intentions:
Attention and memory effects for selected situational cues. Motivation and Emotion, 36(3),

287-300. https://doi.org/10.1007/s11031-011-9261-6

Adriaanse, M. A,, Vinkers, C. D. W,, de Ridder, D. T. D., Hox, J. J., & Wit, J. B. F. de (2011). Do
implementation intentions help to eat a healthy diet? A systematic review and meta-analysis
of the empirical evidence. Appetite, 56(1), 183—-193.

https://doi.org/10.1016/j.appet.2010.10.012

Bandura, A. (1997). Self-efficacy: The exercise of control. W H Freeman/Times Books/ Henry Holt

& Co.

Barari, S., Caria, S., Davola, A., Falco, P, Fetzer, T., Fiorin, S., Hensel, L., lvchenko, A.,
Jachimowicz, J., King, G., Kraft-Todd, G., Ledda, A., MacLennan, M., Mutoi, L., Pagani, L.,
Reutskaja, E., Roth, C., & Raimondi Slepoi, F. (2020). Evaluating COVID-19 public health
messaging in Italy: Self-reported compliance and growing mental health concerns. medRxiv.

https://doi.org/10.1101/2020.03.27.20042820

Bench, S. W., & Lench, H. C. (2013). On the function of boredom. Behavioral Sciences, 3(3), 459—

472. https://doi.org/10.3390/bs3030459

Bench, S. W., & Lench, H. C. (2019). Boredom as a seeking state: Boredom prompts the pursuit
of novel (even negative) experiences. Emotion, 19(2), 242-254.

https://doi.org/10.1037/emo0000433

Bieleke, M., Barton, L., & Wolff, W. (2021). Trajectories of boredom in self-control demanding

tasks. Cognition and Emotion, 1-11. https://doi.org/10.1080/02699931.2021.1901656



https://doi.org/10.1007/s11031-011-9261-6
https://doi.org/10.1016/j.appet.2010.10.012
https://doi.org/10.1101/2020.03.27.20042820
https://doi.org/10.3390/bs3030459
https://doi.org/10.1037/emo0000433
https://doi.org/10.1080/02699931.2021.1901656

ADHERENCE TO SOCIAL DISTANCING GUIDELINES 31

Bieleke, M., & Keller, L. (2021). Individual differences in if-then planning: Insights from the
development and application of the If-Then Planning Scale (ITPS). Personality and Individual

Differences, 170, 110500. https://doi.org/10.1016/].paid.2020.110500

Bieleke, M., & Wolff, W. (2021). It’s not a bug, it’s boredom: Effortful willpower balances
exploitation and exploration. Behavioral and Brain Sciences, 44, e33.

https://doi.org/10.1017/S0140525X20001053

Boylan, J., Seli, P, Scholer, A. A., & Danckert, J. (2021). Boredom in the COVID-19 pandemic: Trait
boredom proneness, the desire to act, and rule-breaking. Personality and Individual

Differences, 171, 110387. https://doi.org/10.1016/j.paid.2020.110387

Brooks, S. K., Webster, R. K., Smith, L. E., Woodland, L., Wessely, S., Greenberg, N., & Rubin, G. J.
(2020). The psychological impact of quarantine and how to reduce it: Rapid review of the

evidence. The Lancet, 395(10227), 912-920. https://doi.org/10.1016/S0140-6736(20)30460-

8

Centers for Disease Control and Prevention. (April 2020a). Social distancing, quarantine, and

isolation. https://www.cdc.gov/coronavirus/2019-ncov/prevent-getting-sick/social-

distancing.html

Centers for Disease Control and Prevention. (April 2020b). When and how to wash your hands.

https://www.cdc.gov/handwashing/when-how-handwashing.html

Dalal, D. K., & Zickar, M. J. (2012). Some common myths about centering predictor variables in
moderated multiple regression and polynomial regression. Organizational Research

Methods, 15(3), 339-362. https://doi.org/10.1177/1094428111430540



https://doi.org/10.1016/j.paid.2020.110500
https://doi.org/10.1017/S0140525X20001053
https://doi.org/10.1016/j.paid.2020.110387
https://doi.org/10.1016/S0140-6736(20)30460-8
https://doi.org/10.1016/S0140-6736(20)30460-8
https://www.cdc.gov/coronavirus/2019-ncov/prevent-getting-sick/social-distancing.html
https://www.cdc.gov/coronavirus/2019-ncov/prevent-getting-sick/social-distancing.html
https://www.cdc.gov/handwashing/when-how-handwashing.html
https://doi.org/10.1177/1094428111430540

ADHERENCE TO SOCIAL DISTANCING GUIDELINES 32

Danckert, J. (2019). Boredom: Managing the delicate balance between exploration and
exploitation. In J. R. Velasco (Ed.), Boredom is in your mind: A shared psychological

philosophical approach (pp. 37-53). Springer. https://doi.org/10.1007/978-3-030-26395-9 3

de Ridder, D. T. D., Lensvelt-Mulders, G., Finkenauer, C., Stok, F. M., & Baumeister, R. F [Roy F.]
(2012). Taking stock of self-control: A meta-analysis of how trait self-control relates to a wide
range of behaviors. Personality and Social Psychology Review : An Official Journal of the
Society for Personality and Social Psychology, Inc, 16(1), 76-99.

https://doi.org/10.1177/1088868311418749

Elpidorou, A. (2021). Is boredom one or many? A functional solution to the problem of

heterogeneity. Mind & Language, 36(3), 491-511. https://doi.org/10.1111/mila.12282

Enders, C., & Bandalos, D. (2001). The relative performance of full information maximum
likelihood estimation for missing data in structural equation models. Structural Equation
Modeling: A Multidisciplinary Journal, 8(3), 430-457.

https://doi.org/10.1207/515328007SEM0803 5

Ent, M. R., Baumeister, R. F [Roy F.], & Tice, D. M. (2015). Trait self-control and the avoidance of
temptation. Personality and Individual Differences, 74, 12-15.

https://doi.org/10.1016/j.paid.2014.09.031

Freydefont, L., Gollwitzer, P. M., & Oettingen, G. (2016). Goal striving strategies and effort
mobilization: When implementation intentions reduce effort-related cardiac activity during
task performance. International Journal of Psychophysiology, 107, 44-53.

https://doi.org/10.1016/|.ijpsycho0.2016.06.013



https://doi.org/10.1007/978-3-030-26395-9_3
https://doi.org/10.1177/1088868311418749
https://doi.org/10.1111/mila.12282
https://doi.org/10.1207/S15328007SEM0803_5
https://doi.org/10.1016/j.paid.2014.09.031
https://doi.org/10.1016/j.ijpsycho.2016.06.013

ADHERENCE TO SOCIAL DISTANCING GUIDELINES 33

Gillebaart, M., & de Ridder, D. T. D. (2015). Effortless Self-Control: A Novel Perspective on
Response Conflict Strategies in Trait Self-Control. Social and Personality Psychology Compass,

9(2), 88—99. https://doi.org/10.1111/spc3.12160

Goldberg, Y. K., Eastwood, J. D., LaGuardia, J., & Danckert, J. (2011). Boredom: An emotional
experience distinct from apathy, anhedonia, or depression. Journal of Social and Clinical

Psychology, 30(6), 647-666. https://doi.org/10.1521/jscp.2011.30.6.647

Gollwitzer, A., Martel, C., Marshall, J., Hohs, J. M., & Bargh, J. A. (2020). Connecting self-reported
social distancing to real-world behavior at the individual and U.S. state level.

https://doi.org/10.31234/osf.io/kvhwp

Gollwitzer, P. M. (2014). Weakness of the will: Is a quick fix possible? Motivation and Emotion,

38(3), 305-322. https://doi.org/10.1007/s11031-014-9416-3

Gollwitzer, P. M., & Sheeran, P. (2006). Implementation intentions and goal achievement: A
meta-analysis of effects and processes. Advances in Experimental Social Psychology, 38, 69—

119. https://doi.org/10.1016/S0065-2601(06)38002-1

Gollwitzer, P. M., Wieber, F., Myers, A. L., & & McCrea, S. M. (2010). How to maximize
implementation intention effects. In C. R. Agnew, D. E. Carlston, W. G. Graziano, & J. R. &
Kelly (Eds.), Then a miracle occurs: Focusing on behavior in social psychological theory and

research (pp. 137-161). Oxford University Press.

Gomez-Ramirez, J., & Costa, T. (2017). Boredom begets creativity: A solution to the exploitation-
exploration trade-off in predictive coding. Bio Systems, 162, 168—176.

https://doi.org/10.1016/j.biosystems.2017.04.006



https://doi.org/10.1111/spc3.12160
https://doi.org/10.1521/jscp.2011.30.6.647
https://doi.org/10.31234/osf.io/kvnwp
https://doi.org/10.1007/s11031-014-9416-3
https://doi.org/10.1016/S0065-2601(06)38002-1
https://doi.org/10.1016/j.biosystems.2017.04.006

ADHERENCE TO SOCIAL DISTANCING GUIDELINES 34

Hagger, M. S., & Luszczynska, A. (2014). Implementation intention and action planning
interventions in health contexts: State of the research and proposals for the way forward.

Applied Psychology: Health and Well-Being, 6(1), 1-47. https://doi.org/10.1111/aphw.12017

Heled, E., & Read, J. (2005). Young peoples’ opinions about the causes of, and solutions to, New
Zealand’s high youth suicide rate. Suicide & Life-Threatening Behavior, 35(2), 170-180.

https://doi.org/10.1521/suli.35.2.170.62881

Hofmann, W., Baumeister, R. F [Roy F.], Forster, G., & Vohs, K. D. (2012). Everyday temptations:
An experience sampling study of desire, conflict, and self-control. Journal of Personality and

Social Psychology, 102(6), 1318-1335. https://doi.org/10.1037/a0026545

Hoyle, R. H., & Davisson, E. K. (2016). Varieties of self-control and their personality correlates. In
K. D. Vohs & R. F. Baumeister (Eds.), Handbook of self-regulation: Research, theory, and

applications (3™ ed., pp. 396—413). Guilford Press.

Keller, L., Gollwitzer, P. M., & Sheeran, P. (2020). Changing behavior using the model of action
phases. In M. S. Hagger, K. Hamilton, N. Hankonen, T. Lintunen, & L. D. Cameron (Eds.), The
handbook of behavior change (Vol. 2, pp. 77-88). Cambridge University Press.

https://doi.org/10.1017/9781108677318.006

Kissler, S. M., Tedijanto, C., Goldstein, E., Grad, Y. H., & Lipsitch, M. (2020). Projecting the
transmission dynamics of SARS-CoV-2 through the postpandemic period. Science, 368(6493),

860-868. https://doi.org/10.1126/science.abb5793

Klein, H. J., Wesson, M. J., Hollenbeck, J. R., Wright, P. M., & DeShon, R. P. (2001). The

assessment of goal commitment: A measurement model meta-analysis. Organizational


https://doi.org/10.1111/aphw.12017
https://doi.org/10.1521/suli.35.2.170.62881
https://doi.org/10.1037/a0026545
https://doi.org/10.1017/9781108677318.006
https://doi.org/10.1126/science.abb5793

ADHERENCE TO SOCIAL DISTANCING GUIDELINES 35

Behavior and Human Decision Processes, 85(1), 32-55.

https://doi.org/10.1006/0bhd.2000.2931

Kucharski, A. J., Russell, T. W., Diamond, C., Liu, Y., Edmunds, J., Funk, S., Eggo, R. M., Sun, F,,
Jit, M., Munday, J. D., Davies, N., Gimma, A., van Zandvoort, K., Gibbs, H., Hellewell, J.,
Jarvis, C. ., Clifford, S., Quilty, B. J., Bosse, N. I, . .. Flasche, S. (2020). Early dynamics of
transmission and control of COVID-19: A mathematical modelling study. The Lancet Infectious

Diseases, 20(5), 553-558. https://doi.org/10.1016/51473-3099(20)30144-4

Kurzban, R., Duckworth, A,, Kable, J. W., & Myers, J. (2013). An opportunity cost model of
subjective effort and task performance. Behavioral and Brain Sciences, 36(6), 661-679.

https://doi.org/10.1017/50140525X12003196

Lee, C. M., Neighbors, C., & Woods, B. A. (2007). Marijuana motives: Young adults’ reasons for
using marijuana. Addictive Behaviors, 32(7), 1384—-1394.

https://doi.org/10.1016/j.addbeh.2006.09.010

Legrand, E., Bieleke, M., Gollwitzer, P. M., & Mignon, A. (2017). Nothing will stop me? Flexibly
tenacious goal striving with implementation intentions. Motivation Science, 3(2), 101-118.

https://doi.org/10.1037/mot0000050

Martarelli, C. S., Pacozzi, S. G., Bieleke, M., & Wolff, W. (2021). High Trait Self-Control and Low
Boredom Proneness Help COVID-19 Homeschoolers. Frontiers in Psychology, 12, 594256.

https://doi.org/10.3389/fpsyg.2021.594256

Martarelli, C. S., & Wolff, W. (2020). Too bored to bother? Boredom as a potential threat to the
efficacy of pandemic containment measures. Humanities and Social Sciences

Communications, 7(28). https://doi.org/10.1057/s41599-020-0512-6



https://doi.org/10.1006/obhd.2000.2931
https://doi.org/10.1016/S1473-3099(20)30144-4
https://doi.org/10.1017/S0140525X12003196
https://doi.org/10.1016/j.addbeh.2006.09.010
https://doi.org/10.1037/mot0000050
https://doi.org/10.3389/fpsyg.2021.594256
https://doi.org/10.1057/s41599-020-0512-6

ADHERENCE TO SOCIAL DISTANCING GUIDELINES 36

New York Times. (2020). Coronavirus in the U.S.: Latest map and case count.

https://www.nytimes.com/interactive/2020/us/coronavirus-us-cases.html

Oppenheimer, D. M., Meyuvis, T., & Davidenko, N. (2009). Instructional manipulation checks:
Detecting satisficing to increase statistical power. Journal of Experimental Social Psychology,

45(4), 867—-872. https://doi.org/10.1016/j.jesp.2009.03.009

Park, S.-C., & Park, Y. C. (2020). Mental health care measures in response to the 2019 novel
coronavirus outbreak in Korea. Psychiatry Investigation, 17(2), 85—-86.

https://doi.org/10.30773/pi.2020.0058

Schonbrodt, F. D., & Perugini, M. (2013). At what sample size do correlations stabilize? Journal

of Research in Personality, 47(5), 609-612. https://doi.org/10.1016/j.jrp.2013.05.009

Shenhay, A., Botvinick, M. M., & Cohen, J. D. (2013). The expected value of control: An
integrative theory of anterior cingulate cortex function. Neuron, 79(2), 217-240.

https://doi.org/10.1016/j.neuron.2013.07.007

Shenhav, A., Musslick, S., Lieder, F., Kool, W., Griffiths, T. L., Cohen, J. D., & Botvinick, M. M.
(2017). Toward a rational and mechanistic account of mental effort. Annual Review of

Neuroscience, 40, 99-124. https://doi.org/10.1146/annurev-neuro-072116-031526

Stoycheff, E. (2016). Please participate in Part 2: Maximizing response rates in longitudinal
MTurk designs. Methodological Innovations, 9, 205979911667287.

https://doi.org/10.1177/2059799116672879

Struk, A. A,, Carriere, J. S. A., Cheyne, J. A., & Danckert, J. (2017). A short boredom proneness

scale. Assessment, 24(3), 346—359. https://doi.org/10.1177/1073191115609996



https://www.nytimes.com/interactive/2020/us/coronavirus-us-cases.html
https://doi.org/10.1016/j.jesp.2009.03.009
https://doi.org/10.30773/pi.2020.0058
https://doi.org/10.1016/j.jrp.2013.05.009
https://doi.org/10.1016/j.neuron.2013.07.007
https://doi.org/10.1146/annurev-neuro-072116-031526
https://doi.org/10.1177/2059799116672879
https://doi.org/10.1177/1073191115609996

ADHERENCE TO SOCIAL DISTANCING GUIDELINES 37

Tam, K. Y. Y., van Tilburg, W. A. P,, & Chan, C. S. (2021). What is boredom proneness? A
comparison of three characterizations. Journal of Personality. Advance online publication.

https://doi.org/10.1111/jopy.12618

Waterschoot, J., van der Kaap-Deeder, J., Morbée, S., Soenens, B., & Vansteenkiste, M. (2021).
“How to unlock myself from boredom?” The role of mindfulness and a dual awareness- and
action-oriented pathway during the COVID-19 lockdown. Personality and Individual

Differences, 175, 110729. https://doi.org/10.1016/].paid.2021.110729

Webb, T. L., & Sheeran, P. (2007). How do implementation intentions promote goal attainment?
A test of component processes. Journal of Experimental Social Psychology, 43(2), 295-302.

https://doi.org/10.1016/j.jesp.2006.02.001

WHO (2020). WHO announces COVID-19 outbreak a pandemic.

http://www.euro.who.int/en/health-topics/health-emergencies/coronavirus-covid-

19/news/news/2020/3/who-announces-covid-19-outbreak-a-pandemic

Wolff, W., Bieleke, M., Hirsch, A., Wienbruch, C., Gollwitzer, P. M., & Schiiler, J. (2018). Increase
in prefrontal cortex oxygenation during static muscular endurance performance is modulated

by self-regulation strategies. Scientific Reports, 8(1), 15756. https://doi.org/10.1038/s41598-

018-34009-2

Wolff, W., Bieleke, M., Stahler, J., & Schiiler, J. (2021). Too bored for sports? Adaptive and less-
adaptive latent personality profiles for exercise behavior. Psychology of Sport and Exercise,

53, 101851. https://doi.org/10.1016/j.psychsport.2020.101851

Wolff, W., & Martarelli, C. S. (2020). Bored into depletion? Towards a tentative integration of

perceived self-control exertion and boredom as guiding signals for goal-directed behavior.


https://doi.org/10.1111/jopy.12618
https://doi.org/10.1016/j.paid.2021.110729
https://doi.org/10.1016/j.jesp.2006.02.001
http://www.euro.who.int/en/health-topics/health-emergencies/coronavirus-covid-19/news/news/2020/3/who-announces-covid-19-outbreak-a-pandemic
http://www.euro.who.int/en/health-topics/health-emergencies/coronavirus-covid-19/news/news/2020/3/who-announces-covid-19-outbreak-a-pandemic
https://doi.org/10.1038/s41598-018-34009-2
https://doi.org/10.1038/s41598-018-34009-2
https://doi.org/10.1016/j.psychsport.2020.101851

ADHERENCE TO SOCIAL DISTANCING GUIDELINES 38

Perspectives on Psychological Science, 15(5), 1272-1283.

https://doi.org/10.1177/1745691620921394

Wolff, W., Martarelli, C. S., Schiiler, J., & Bieleke, M. (2020). High boredom proneness and low
trait self-control impair adherence to social distancing guidelines during the COVID-19
pandemic. International Journal of Environmental Research and Public Health, 17(15), 5420.

https://doi.org/10.3390/ijerph17155420

Wolff, W., Sieber, V., Bieleke, M., & Englert, C. (2021). Task duration and task order do not
matter: No effect on self-control performance. Psychological Research, 85, 397—-407.

https://doi.org/10.1007/s00426-019-01230-1



https://doi.org/10.1177/1745691620921394
https://doi.org/10.3390/ijerph17155420
https://doi.org/10.1007/s00426-019-01230-1

