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Abstract: In 2020, the COVID-19 pandemic turned into a global crisis. Focusing on the deterioration in people’s
mental health, we conducted two experiments, one in Germany and one in the UK, in January and February 2021,
when both countries were in lockdown. Using a COVID-19-themed sentence completion task, we tested the
direction of counterfactual thoughts in relation to egocentric (self-focused) versus non-egocentric (other-focused)
perspective-taking. Results show that in both samples, more upward counterfactuals (mental simulation of better
counterfactual worlds, relating to negative emotions) than downward counterfactuals (mental simulation of
worse counterfactual worlds, relating to positive emotions) were produced in the egocentric condition. An
opposite pattern was found in the non-egocentric condition. We conclude that emotions as expressed in coun-
terfactual language are perspective-dependent.
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1 Introduction

The state of global mental health dramatically deteriorated when the coronavirus disease 2019 (COVID-19)
developed into aworldwide pandemic at the beginning of 2020 (Alzueta et al. 2020; Nikčević et al. 2021). In order to
decrease the spread of the virus, governments imposed and reinforced regulations over long time periods. For
instance, Germany and the United Kingdom implemented rules of social distancing, mask requirements, and
lockdowns on public life from the beginning of 2020 (German Federal Government 2020a, b, 2021; UKGovernment
2020, 2021). Such drastic changes in social activity, work, and home life paired with the highly unpredictable
nature of the virus increased negative emotional states, such as feelings of anxiety and symptoms of depression,
in populations worldwide (Alzueta et al. 2020; Pandey et al. 2020; Racine et al. 2021; Schäfer et al. 2020; Wu et al.
2021).

Recent studies have found that changes of emotional well-being related to the pandemic are reflected in the
language use of individuals. For instance, academic papers written during the pandemic contained more terms
related to affect than those written before the outbreak, which suggests that writers were dealing with a crisis
(Markowitz 2022). A longitudinal study described how narrative coherence was an enhancement factor to
emotionally cope with stressful circumstances, such as the pandemic (Vanaken et al. 2022). Hence, language can
be used to indirectly infer the emotional state and coping strategies of speakers or writers.

This raises the question of how other linguistic devices can be used to index emotional and cognitive
processes. One example are the linguistic expressions of counterfactual thinking, which is a form of mental
simulation. Counterfactual thoughts as reflected in language typically represent a juxtaposition to reality.

Among other forms, while talking about counterfactual thoughts, one often appeals to conditional sentences
of the form If P, then Q, to express one’s belief in the consequent proposition Q supposing the truth of the
antecedent proposition P (Liu 2019, 2022). Sentences such as (1) are referred to as indicative conditionals and those
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in (2) are subjunctive or counterfactual conditionals (von Fintel 2012). Unlike indicative conditionals, which
typically consider possible situations, counterfactual conditionals consider alternative situations that are con-
trary to the facts, as illustrated in (2a) and (2b).

(1) If the sky is overcast in the morning, there will be rain in the afternoon.

(2) If the sky had been overcast in the morning, there would have been rain in the afternoon.
a. Factual situation: The sky was not overcast in the morning; there was no rain in the afternoon.
b. Counterfactual situation: The sky was overcast in the morning; there was rain in the afternoon.

Counterfactual conditionals such as (2) are used to explore alternative outcomes (Sanna 2000;White and Lehman
2005), and have been an important area of interest for psychology of reasoning. If P, Q are statements which
causally link two events or actions with each other (Roese and Epstude 2017). Through the process of mental
simulation, an infinite set of such alternative events are possible. Since simulation is storage- and time-costly,
certain aspects of reality, such as temporal relation, controllability, and expectability (or, following McCloy and
Byrne (2000), exceptionality), restrict the set of events under consideration (Byrne 2015, 2002; McCloy and Byrne
2000; Van Hoeck et al. 2015). As a result, the chosen events or actions P for the form if P, Q reflect the alternative
whichmatches best to these aspects, and thus has the strongest perceived significance leading to the outcomeQ in
the consequent (McCloy and Byrne 2000; Van Hoeck et al. 2015). In formal linguistics and analytical philosophy,
different analyses have been under discussion for the semantics of counterfactuals; for example, on the similarity
analysis, a counterfactual sentence if P, Q is true in the world of evaluation (w0) if all the P-worlds most similar to
w0 are Q-worlds (Lewis 1973; Starr 2022). That is, (2) is true if all the worlds with the sky being overcast in the
morning while being most similar to the actual world (where it was not) are worlds with rain in the afternoon.

As a central feature of human cognition, mental simulation, such as counterfactual thinking, associates with
individuals’ emotional states and their coping strategies (Epstude and Roese 2008; Sanna 2000). Thus, counter-
factuals are not only relevant for the psychology of reasoning, linguistics, and philosophy, but also for the
psychology of emotion. The direct comparison between reality and the alternative event stresses the required
conditions for improving orworsening the outcome (Broomhall et al. 2017; Epstude andRoese 2008), which is used
to differentiate counterfactuals into two types (Markman et al. 1993). Upward counterfactuals involve mental
simulation of better counterfactual worlds than reality, as seen in (3); downward counterfactuals involve mental
simulation of counterfactual worlds worse than reality, as seen in (4) (Allen et al. 2014; Broomhall and Phillips
2018; Broomhall et al. 2017; Byrne 2002; Epstude and Roese 2008; Sanna 2000; White and Lehman 2005).

(3) If I had worked harder, I would have gotten my dream job. (upward)

(4) If I had worked harder, I would have been too exhausted to spend time with my family. (downward)

As (3) and (4) show, the same antecedent (P) can result in different directions of the counterfactual sentence. The
speaker of (3) indicates that in a world where they had worked harder, they also would have reached their most
favorable goal of getting the job (Q). In contrast, the same antecedent would result in a less favorable outcome for
the speaker of (4); thus, this alternative world would be worse for the speaker. The directionality of the coun-
terfactual thought depends on the causal relationship between the antecedent and the consequent, reflected in
the mental simulation of an agent. This causal relationship can also have an impact on the resulting emotions.
Accordingly, comprehenders can rely on the desirability of the consequent (Q) to infer about that of the ante-
cedent (P) and of the simulatedworld of P andQ; subsequently, they can understand the agent’s emotion. Upward
counterfactuals, due to the contrast between the actual world versus a better counterfactual world, evoke
negative emotions, such as regret and shame; downward counterfactuals, due to the contrast between the actual
world versus a worse counterfactual world, evoke positive emotions, such as relief. That is, the labels of upward
and downward counterfactuals are based on the direction of counterfactual reasoning rather than the distinction
between positive or negative emotions, which admittedly can be counterintuitive for the reader who encounters
this terminology for the first time.

During the COVID-19 pandemic and ever since, newspaper articles frequently have employed counterfactual
sentences to explore different outcomes of the pandemic. The quoatation in (5) is an example of an upward
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counterfactual, relating to a negative affect, while (6) an example of a downward counterfactual, relating to a
positive affect.

(5) The number of coronavirus deaths in the UK could have been halved if the government had introduced the
lockdown a week earlier …
(Stewart and Sample 2020)

(6) If COVID had not happened, we would not have all the infrastructure that we have.
(CapRadio 2022)

Both types of counterfactual thoughts have specific functions related to behavior and affect regulation. Upward
counterfactuals focus on the problem at hand that influenced the conceivably unwanted outcome; they can thus
have an impact on future behavior in terms of performance improvement (Roese and Epstude 2017; White and
Lehman 2005). Moreover, in the case of upward counterfactuals, the perspective can reveal the direction of
responsibility (Broomhall et al. 2017); when taking an egocentric (self-focused, according to Epstude and Roese
2008) perspective, the learning effect is additionally enhanced by reflecting on self-improvement in contrast to
non-egocentric (other-focused) perspectives (Epstude and Roese 2008; Roese and Epstude 2017).

Experimental evidence has shown that generally more upward counterfactuals are produced than
downward counterfactuals, suggesting that the performance-improvement function is more often employed
(Summerville and Roese 2008). It has also been shown that the self-improvement function (namely upward
counterfactuals with self-referent) predominates over downward counterfactuals (Allen et al. 2014; Epstude
and Roese 2008; Summerville and Roese 2008). As for downward counterfactuals, no difference in the use of
self- or other-focus has been found, unlike with upward counterfactuals (Epstude and Roese 2008).

Besides behavior improvement, upward counterfactuals also serve a preparatory function (Eisma et al. 2020;
Roese and Epstude 2017; White and Lehman 2005). The contrast between a more favorable alternative outcome
and reality causes negative affect, which serves as potential motivation for future behavior (Medvec et al. 1995).
Thus, upward counterfactuals serve as a problem-focused copingmechanism and enable a learning process from
past events to regulate future behavior under the cost of amplifying the current negative affect (Allen et al. 2014;
White and Lehman 2005). While upward counterfactuals occur more frequently after situations in which the
outcome was changeable, downward counterfactuals appear more frequently when the outcome was inevitable
(Epstude and Roese 2008) or caused a high level of stress (White and Lehman 2005). Here, the focus lies on
emotion-focused coping: from the experience of an unfavorable outcome, positive emotions, such as relief, arise
by imagining a worse alternative (Allen et al. 2014; Broomhall and Phillips 2018; Byrne 2002; Epstude and Roese
2008; Sanna 2000; Van Hoeck et al. 2015; White and Lehman 2005). They thus reduce negative emotions and serve
an affective function (Byrne 2002; Eisma et al. 2020; Epstude and Roese 2008; Roese and Epstude 2017; White and
Lehman 2005). In terms of behavior regulation, downward counterfactuals imply the preservation of the status
quo since the event or one’s own actions were good enough (Epstude and Roese 2008).

Experimental evidencewith Olympic athletes confirmed this tendency (Medvec et al. 1995). Participants were
shown videotapes of interviews with bronze and silver medalists from the Olympic Games in 1992 and rated how
much they are perceived to focus on what could have gone worse (downward) and howmuch on how they could
have done better (upward). Silver medalists were found to focus more on upward thoughts than winners of the
bronze medal. In addition, participants judged whether the athletes’ thoughts focused on (i) downward coun-
terfactual scenarios compared to competitors who finished behind them (downward comparison), (ii) upward
counterfactuals in comparison to competitors who finished ahead (upward comparison), or (iii) their own
accomplishment without engaging in comparison with others (neutral no comparison). Downward counterfac-
tual thoughts were rated as less frequent in both medalists. Here, silver medalists were found to focus more on
upward comparisons than bronze medalists. The latter were rated to engage in more self-focused thoughts
(neutral no comparison) than silver medalists.

Similar results were found in a study from the Olympic Games in 2016 (Allen et al. 2019). Participants were
shown static photos of the athletes, and similarly, they rated silver medalists to express more counterfactuals in
general, particularly in the upward direction. The authors concluded that the extent of counterfactual thought
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correlates with relative height on the podium; silver medalists focus on the failure of not winning a gold medal,
which could potentially serve as a motivation to improve their performance.

The coping effect of counterfactual thinking has been experimentally studied in the context of depression and
anxiety. A longitudinal studywith participants who had experienced the loss of a familymember in the past three
years showed a correlation between the type of counterfactual used as well as the perspective taken (the
egocentric perspective “I” or non-egocentric perspective involving other people) and depression. While down-
ward counterfactual use was not found to associate with depression symptoms, both other and self-referent
upward counterfactuals related to depression and longitudinal depression symptoms. Thus, focusing on one’s
own actions in the context of loss increases self-blame and guilt (Eisma et al. 2020). Predominant upward
counterfactual thinking was also found in individuals with anxiety symptoms, such aswomenwho experienced a
miscarriage (Callander et al. 2007). Moreover, meta-analyses suggest there is a reliable relationship between
negative affect, such as depression, and the extensive use of upward counterfactuals in general (Allen et al. 2014;
Broomhall et al. 2017; Epstude and Roese 2008).

While coping mechanisms, such as counterfactual thinking, appear in everyday life, a global pandemic that
has caused the most deaths since the Spanish flu represents an extraordinary situation. Due to the pandemic,
negative emotions were reported as being more central to individuals’ emotive states in general (Whiston et al.
2022). Studies from the very start of the pandemic suggested a deterioration in mental health, such as severe
distress causing depression and anxiety symptoms as a result of isolation measures imposed by governments
(Alzueta et al. 2020). However, some demographic characteristics (e.g., young age, female gender, higher country
income classification), and certain personality traits (for example, neuroticism, a disposition to experience
negative affects such as anger, anxiety, emotional instability, and depression;Widiger andOltmanns 2017) proved
to be risk factors for a stronger decrease in mental health (Alzueta et al. 2020; Nikčević et al. 2021). In a global
survey study with participants from 59 countries worldwide (Alzueta et al. 2020), the authors used, among others,
the Epidemic-Pandemic Impact Inventory (EPII; Grasso et al. 2020) and the 21-item subset of the Depression,
Anxiety, and Stress Scale (DASS21; Lovibond and Lovibond 1995b). Most participants reported normal anxiety
symptoms (80.5 %) and mild depression symptoms (74.6 %). Both symptoms correlated with being female, young,
and from a country classified with higher income, among other factors; thus, subjects with these characteristics
were more likely to report high depression and anxiety levels. In terms of the effect of age, younger adults could
potentially be more exposed to COVID-19-related media, be more affected by financial instability, andmight have
less efficient coping mechanisms than older adults. Moreover, the authors found evidence that the level of
negative affect was robustly predicted by COVID-19-related effects on private life.

In a related way, certain personality traits were shown to affect an individual’s experience of negative affect
during the COVID-19 pandemic (Nikčević et al. 2021). High levels of neuroticism were assumed to be a vulnera-
bility factor, increasing the level of experienced negative affect. Extraversion and conscientiousness were
assumed as possible protective factors, thus reducing the risk of experiencing negative affect. In a survey study
(Nikčević et al. 2021) using among other instruments, the 10-item subset of the Big Five Inventory survey (BFI-10;
Rammstedt et al. 2012), the results showed that high generalized anxiety and depression levels are predicted by
certain personality traits and age. Personality traits, such as extraversion, agreeableness, and conscientiousness,
related negatively with generalized anxiety; thus, the higher their scores, the lower the anxiety level. Neuroticism
was found to positively relate to general anxiety and is directly connected to COVID-19-related anxiety and high
depression levels. Moreover, younger age was found to associate with higher levels of anxiety. Nikčević et al.
concluded that neuroticism acts as a vulnerability factor for generalized and COVID-19-related anxiety, while
conscientiousness was confirmed as a protective factor. Additionally, agreeableness and extraversion highly
predicted low COVID-19-related anxiety symptoms. Nikčević et al. suggested that these traits might favor certain
coping mechanisms which alleviate emotional distress.

Outside the context of the pandemic, certain personality traits have also been reported to be associatedwith a
predominant use of a certain counterfactual direction. For instance, neuroticism has been found to positively
relate to upward counterfactuals (Allen et al. 2014; Ardakani et al. 2015), while high levels of extraversion and
openness lead to less frequent use of upward counterfactuals (Allen et al. 2014).
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In the current study, we were originally interested in (i) the relationship between counterfactual thinking
and perspective-taking in general, and (ii) how counterfactual thought processes relate to personality traits,
emotional states, and the perceived situation during the COVID-19 pandemic. However, a post hoc power analysis
we ran shows that the study was underpowered for (ii). Due to the nature of the study, further data collection is
not possible; thus, we only provide the descriptive statistics of the data for (ii) in the appendix. In the following, we
will report the details of (i).

Based on the literature, then, upward counterfactuals are used more frequently than downward counter-
factuals due to their improvement function and use as a problem-focused coping mechanism, while upward
counterfactuals appear more frequently with self-reference. Thus, we hypothesized that the direction of coun-
terfactuals relates to the perspective-taking in such sentences. In order to test this, we assessed counterfactual
thinking with a COVID-19-themed sentence completion task in Germany and the UK. The pandemic served as a
common topic which led to similar influences on people’s lives in both countries due to similar regulations
(i.e., lockdown, mask requirements) during the time of data collection. More specifically, we had the following
hypotheses:

H1: In general, more upward counterfactuals will be produced than downward counterfactuals.

H2: In the egocentric perspective, more upward counterfactuals will be produced than downward
counterfactuals.

Furthermore, we investigated for exploratory purposes whether the number of upward and downward coun-
terfactuals differ in the non-egocentric condition.

2 Methods

2.1 Experiment 1: German study

2.1.1 Participants

Data collection took place at the beginning of January 2021. We recruited 101 participants (41 female, 59 male, 1
nonbinary) from across Germany. The data of two participants were excluded (one due to not meeting the
requirement of being a native speaker of German and the other due to not reporting their age). We received
informed consent from all participants. Participants’ mean age was 30 years (SD = 10.37, range 18–65 years).

2.1.2 Materials

We used the German translation of standard test batteries and a completion task. For the assessment of per-
sonality traits, we used the 10-item Big Five Inventory questionnaire (BFI-10; Rammstedt et al. 2012; Rammstedt
and John 2007), similar to Nikčević et al.’s (2021) study. The emotional states were assessed with the 21-item subset
of the Depression, Anxiety, and Stress Scale (DASS21; Lovibond and Lovibond 1995b). The effects of the COVID-19
pandemic on the participants’ personal life were measured with the help of a 10-item subset of the Epidemic and
Pandemic Impact Inventory (EPII; Grasso et al. 2020), similar to Alzueta et al.’s (2020) study. It included the
following sectors: infection history, work and employment, economics, home life, and social activities.

The completion task was based on a one-factorial design, where the factor egocentricity had two levels
(egocentric vs. non-egocentric). We generated 12 COVID-19-themed critical items with the following structure: a
context sentence (S1) starting with Wegen Corona…‘Because of corona…’, the antecedent of a counterfactual
conditional (S2), and the personal pronoun plus an auxiliary verb of the consequent (S3), suggesting the structure
ofWennP, Q ‘If P, Q’. Thereby, the pronouns expressed the two conditions in (S3): in the egocentric condition, ich ‘I’
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was used, whereas in the non-egocentric condition, the sentence started with die Leute ‘the people’. See (7) for an
example of the stimuli.

(7) S1 Context
Wegen Corona befindet sich Deutschland in einem zweiten Lockdown.
because of corona finds itself Germany in a second lockdown
‘Because of the coronavirus, Germany is under a second lockdown.’

S2 Antecedent
Wenn die Pandemie nicht gewesen wäre,
if the pandemic not have been wouldsubj
‘If the pandemic had not happened,’ .̧

S3 Consequent
egocentric hätte ich …

would have I
‘I would …’

non-egocentric hätten die Leute …
would have the people
‘the people would …’

All the antecedent clauses used perfect plus subjunctive mood (e.g., Wenn die Restaurants geschlossen worden
wären ‘If the restaurants had been closed’), that is, they took the form of past subjunctive to ensure counterfactual
meanings – this was a conscious choice to avoid the potential confound that present subjunctive in comparison
(e.g., Wenn die Restaurants geschlossen wären ‘if the restaurants were closed’) is not necessarily counterfactual
(Iatridou 2000; Ippolito 2003; von Fintel and Iatridou 2023). The counterfactuality of the antecedent proposition
for past subjunctive has also been under debate (Anderson 1951; Zakkou 2019). In our paper, we follow Arregui
and Biezma (2016: 6) in assuming that counterfactuality in past subjunctive conditionals cannot be canceled “for
no reason”.

In the antecedents of the 12 items, half used the auxiliary verb sein ‘be’ and the other half haben ‘have’. In the
consequent, the auxiliary verb varied in a balanced way between hätte ‘would have’, könnte ‘could have’, and
wäre ‘would have/be’, allowing diverse sentence completions (see the Supplementarymaterials for a complete list
of the experimental materials).

As distractors, we used 24 additional itemswith a similar structure to the critical items; they revolved around
everyday topics, such as work, leisure, and the household.

2.1.3 Procedure and data acquisition

The experiment was implemented online (https://farm.pcibex.net/) with the PennController for Internet Based
Experiments (Zehr and Schwarz 2018). Participants were recruited through the online crowdsourcing platform
Prolific (https://www.prolific.co/) and they received monetary compensation for their participation. The exper-
iment took roughly 25 min. After providing their informed consent, participants reported demographics, such as
their age, their gender, information on their language background (native, second, and dominant languages, and
languages their parents speak), the country they grew up in, and the country and region where they currently
reside. Short instructions, including example questions with the answer possibilities, were shown before each
part of the survey started, in order to familiarize participants with the task at hand. The order of the questions in
every section of the survey was randomized. The survey parts came in the order in which we present the
following subsections.

2.1.3.1 Personality traits
As suggested by the original survey (BFI-10; Rammstedt and John 2007), participants were asked to judge to what
extent each statement (e.g., item 6: Ich gehe aus mir heraus, bin gesellig. ‘I am outgoing, sociable.’) applied to them
(“Inwieweit trifft die folgende Aussage auf Sie zu?” [‘To what extent does the following statement apply to you?’];
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see Rammstedt et al. 2012: 30). The judgment was given on a 5-point Likert scale (from 1, “trifft ’úberhaupt nicht
zu” [‘does not apply at all’], to 5, “trifft voll und ganz zu” [‘fully applies’]).

2.1.3.2 Completion task
Participants completed two practice sentences. Critical items and fillers were presented in a random order. The
context sentences (S1) appeared centrally on the screen. Participants confirmed that they had read the sentence
by clicking on the button “weiter” (‘next’); while (S1) remained on the screen, the antecedent (S2) appeared
together with the consequent (S3) and an input box. Participants were asked to type the completion of the
sentence in the box and to confirm again by clicking on “weiter”. The critical items were distributed into two lists
whichwere implemented in separate studies on the platform to ensure counterbalancing. Participants could only
take part in one study.

2.1.3.3 Emotional state
Participants judged to what extent the statements (e.g., item 12: ‘Ich fand es schwierig, mich zu entspannen.’ ‘I
found it difficult to relax.’) applied to them in the past week (“Wie sehr trifft die Aussage w’áhrend der letzten
Woche auf Sie zu?”). The original survey consisted of a 4-point scale (see Lovibond and Lovibond 1995a, b;
Psychology Foundation of Australia 2021). We used a 5-point scale instead, in order to keep consistency with the
judgment scale used for the measure of personality traits.

2.1.3.4 COVID-19 situation
Participants were asked to indicate changes since the coronavirus pandemic started by providing binary answers
(“ja” [‘Yes’] or “nein” [‘No’]) to prompts such as ‘laid off from job or had to close own business’ and ‘increase in
workload or work responsibilities’ (Grasso et al. 2020).

2.1.4 Data analysis

The conditional consequents that were produced were manually classified into upward, downward, or neutral.
To ensure a homogeneous classification in both studies, a general classification schema for each item was
developed. Ungrammatical completions and neutral counterfactuals were removed. Examples of sentences and
our classifications are given in (8).

(8) a. Wenn der Lockdownnicht gewesenwäre, wäre ich in besserermentaler Verfassung. (upward, egocentric)
‘If the lockdown had not been implemented, I would have been in better mental condition.’

b. Wenn Homeoffice nicht möglich gewesen wäre, könnten die Leute sich nicht effektiv gegen den Virus
schützen. (downward, non-egocentric)
‘If working fromhomehad not been possible, the peoplewould have not been efficiently protected from
the virus.’

c. Wenn die Pandemie nicht gewesen wäre, hätte ich trotzdem geschlafen. (neutral)
‘If the pandemic had not happened, I would have slept nevertheless.’

d. ∗Wenn die Regierung nicht reagiert hätte, wäre ich Anzahl der Toten höher. (ungrammatical)
∗‘If the government not reacted had, would I number of dead higher.’

The entire analysis was done with the software R (R Development Core Team 2020) and, for the analysis with
generalized linear and mixed models, the package lme4 (Bates et al. 2020). The statistical analysis comprised two
steps. First, we conducted a Poisson regression using generalized linear models.1 This model (model 1) included
the frequency of counterfactual type per participant as dependent and the counterfactual type as independent
variable. The factor counterfactual type was sum coded with upward counterfactuals coded positively (0.5) and
downward counterfactuals negatively (−0.5). Second, we constructed two binomial generalized linear mixed
models with a logit-link function with counterfactual type as the dependent and either egocentric (model 2a) or

1 We used generalized linear models since the mixed model including subject as random intercept showed a singular fit.
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non-egocentric (model 2b) as the independent variable. We used treatment coding for the counterfactual type
(downward: 0, upward: 1) and the perspective condition (model 2a: egocentric = 1, non-egocentric = 0; model 2b:
non-egocentric = 1, egocentric = 0). We applied the most parsimonious model approach (Bates et al. 2018) for the
random effect structure and compared models with increasing complexity. Singular fitted or non-converging
models were not further used for the analysis. The resulting models which fit the data best after testing the
possible combinations are indicated in the respective results section. For the interpretation, the intercept and
estimator are transformed from the log-odds space into probabilities. For models of both analysis steps, p values
were obtained with the help of log-likelihood ratio test comparisons of nested models.

The procedure for calculating the scores and the descriptive statistics for the other measures can be found in
the appendix.

2.2 Experiment 2: English study

Experiment 2 was conducted analogously to Experiment 1, with the test materials translated into English. Due to
language contrasts, the Englishmaterials all used the formof If… had not (past participle), I/wewould have… (see
the Supplementary materials for a complete list of the experimental materials). Otherwise, the material and
procedure remained similar, and the following only focuses on aspects that differ from the study in Section 2.1.

2.2.1 Participants

The data was collected simultaneously to the German experiment, in January to February 2021, on Prolific. In
total, 101 participants fromacross the UK took part in the experiment (77 female, 23male, 1 nonbinary). The data of
three participants was removed, due to notmeeting the language requirement. Themean age of the remaining 99
participants was 34 years (SD = 12.35, range 18–65 years).

3 Results

3.1 Experiment 1

In the dataset of the sentence completion task, 10 sentence completions were ungrammatical, and 160 counter-
factuals were classified as neutral: 108 were egocentric sentence completions, 52 non-egocentric ones. One can
raise the questionwhy there weremore egocentric ones whowere neutral, which we are unable to answer in the
current study. In total, 16 % of the 1212 sentences were removed. Thus a sample of 1018 counterfactual sentences
entered further analysis (see Table 1 and Figure 1 for an overview).

The results of the models 1, 2a, and 2b are depicted in Table 2. First, the Poisson regression revealed a
significant difference between the number of upward and downward counterfactuals, in that there were more
upward counterfactuals (model 1: ̂β = 0.28, χ2(1) = 19.32, p < 0.0001).

Table : Number of counterfactual sentences analyzed in Experiment , categorized by type of conditional and perspective. The
values in parentheses represent the percentage in comparison to the total dataset.

Perspective Type of conditional Total

Upward Downward

Egocentric  (.%)  (.%) 

Non-egocentric  (.%)  (.%) 

Total   ,
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Second, for model 2a of the binomial regression, the model with random subject as well as item intercepts
with random slopes for the egocentric perspective fit the data best. The result showed that the odds ratio of
producing upward counterfactuals was significantly different in the egocentric versus non-egocentric perspec-
tive (model 2a: ̂β = 1.48, χ2(1) = 9.52, p = 0.002). The transformation from log-odds resulted in an 80.0 % probability
to obtain upward counterfactuals in the egocentric condition, that is, more upward counterfactuals than
downward counterfactuals.

For model 2b, the model with random subject as well as item intercepts fit the data best. The result showed
that the odds ratio of producing upward counterfactuals was significantly different in the non-egocentric versus
egocentric perspective (model 2b: ̂β = −1.18, χ2(1) = 46.71, p < 0.0001). The transformation from log-odds resulted in
a 47.7 % probability to obtain upward counterfactuals in the non-egocentric condition, that is, fewer upward
counterfactuals than downward counterfactuals.

3.2 Experiment 2

In the British dataset, 1200 sentence completions were collected: 11 were ungrammatical and 242 were neutral,
making 24.2 % of the sentences; these were removed. Thus a sample of 910 counterfactual sentences entered
further analysis (see Table 3 and Figure 1 for an overview).

Figure 1: Results of the sentence
completion task of Experiment 1
(Germany) and Experiment 2
(UK) in comparison. The x-axis
shows the counterfactual types.
The y-axis depicts the number of
upward and downward
counterfactuals produced, and
their percentages with respect to
the specific dataset provided in
the bars.

Table : Output of the analysis for Experiment  using generalized linearmodels for a Poisson regression (model ), and generalized linear
mixed models for a binomial regression with logit-link function (model a/b).

Fixed effects Model comparison

Estimate bβ Std. error z Value χ2(1) p Value

Model  Intercept . .
Type . . . . < .

Model a Intercept −. . −.
Egocentric . . . . .

Model b Intercept . . .
Non-egocentric −. . −. . < .

Counterfactual language and emotion 179



The results of the models 1, 2a, and 2b are depicted in Table 4. First, the Poisson regression revealed no
significant difference between the number of upward and downward counterfactuals (model 1: ̂β = 0.13,
χ2(1) = 3.70, p > 0.05).

Second, for model 2a of the binomial regression, the model with random subject as well as item intercepts fit
best the data. The result showed that the odds ratio of producing upward counterfactual was significantly
different in the egocentric versus non-egocentric perspective ( ̂β = 1.19, χ2(1) = 46.48, p < 0.0001). The trans-
formation from log-odds resulted in a 68.3 % probability to obtain upward counterfactuals in the egocentric
condition, that is, more upward counterfactuals than downward counterfactuals.

For model 2b, the model with random subject as well as item intercepts fit best the data. The result showed
that the odds ratio of producing upward counterfactuals was significantly different in the non-egocentric versus
egocentric perspective ( ̂β = −1.19, χ2(1) = 46.47, p < 0.0001). The transformation from log-odds resulted in a 39.7 %
probability to obtain upward counterfactuals in the non-egocentric condition, that is, fewer upward counter-
factuals than downward counterfactuals.

4 Discussion

The current study examined the relationship between counterfactual thoughts, emotions, and perspective-taking
during a real-life crisis (the COVID-19 pandemic). We ran two experiments, in Germany and in the UK, which had
similar restrictions on people’s day-to-day life during the time of data collection. More specifically, experimental
participants read COVID-19-themed scenarios containing an incomplete conditional sentence, with the condi-
tional antecedent establishing a counterfactual situation in which the pandemic itself did not happen or certain,
pandemic-related regulations were not in place. Using the sentence completions that were produced, we tested
whether and how counterfactual direction (i.e., upward or downward) relates to the perspective-taking
(i.e., egocentric or non-egocentric) of the statement.

Table : Number of counterfactual sentences analyzed in Experiment , categorized by type of conditional and perspective. The
values in parentheses represent the percentage in comparison to the total dataset.

Perspective Type of conditional Total

Upward Downward

Egocentric  (.%)  (.%) 

Non-egocentric  (.%)  (.%) 

Total   

Table : Output of the analysis for Experiment  using generalized linearmodels for a Poisson regression (model ), and generalized linear
mixed models for a binomial regression with logit-link function (model a/b).

Fixed effects Model comparison

Estimate bβ Std. error z Value χ2(1) p Value

Model  Intercept . . .
Type . . . . > .

Model a Intercept −. . −.
Egocentric . . . . < .

Model b Intercept . . .
Non-egocentric −. . −. . < .
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The results showed that a significantly higher number of upward than downward counterfactuals were
produced in the German dataset, while there was no such difference in the English dataset. Thus, hypothesis H1
was only partially confirmed. With regard to perspective manipulation, we found converging evidence. In both
datasets, we found an effect in that more upward than downward counterfactuals were produced in the
egocentric condition. This confirms our hypothesis H2, providing experimental evidence for the related claim in
the literature. Furthermore, we found in both datasets that fewer upward counterfactuals were produced than
downward counterfactuals in the non-egocentric condition.

Overall, our findings provide an interesting insight into the influence of perspective on counterfactual
thoughts and emotions. Even though there was no significant difference between the number of upward and
downward counterfactuals in the UK dataset in contrast to the German data, the direction of counterfactual
thoughts is similarly perspective-dependent across both datasets, showing a significant upward versus down-
ward difference of opposite distribution in the egocentric versus non-egocentric condition. People producedmore
upward than downward counterfactuals when they talked about themselves and fewer upward counterfactuals
when they talked about others.

The finding that people engaged in more egocentric upward counterfactual thinking reveals that the
pandemic caused severe changes in people’s habits and plans. In the datasets, peoplemore often reported onwhat
they missed out on because of regulations than on positive aspects. Example (9) from Experiment 2, the British
dataset, shows a contrast between upward and downward counterfactuals. While (9a) focuses on the impression
that there was nothing to appreciate, (9b) shows that even in such a crisis, the person found a positive aspect
which supposedly would not have happened without a pandemic. Moreover, example (10) shows how emotive
words are used in the context of the pandemic.While the upward counterfactual in (10a) shows how the lockdown
in Germany had an emotional impact on the participant in a negative way, the downward counterfactual in (10b)
shows how the participant would have been negatively effected if measures had not been imposed.

(9) If the pandemic had not happened, I would have …
a. loved life more. (upward)
b. not taken the time to appreciate the little things that matter in life. (downward)

(10) Wenn der Lockdown nicht gewesen wäre, wäre ich …

‘If it hadn’t been for the lockdown, I would’
a. glücklicher gewesen. (upward)

have been happier.
b. gestresster gewesen. (downward)

have been more stressed.

Before we finish the paper, wewould like to briefly address the scope and limitations of the current study. Firstly,
the classification of the counterfactuals into upward and downward was done manually and is thus at least
partially subjective. In future work, asking participants after they complete a sentence whether it represents an
improvement of the situation, or, as was done in the study by White and Lehman (2005), for the reasons behind
those thoughts, could further improve the results and avoid the removal of numerous neutral sentences. Sec-
ondly, our items related to situations which were not in the control of the participants; for example, whether or
not the pandemic happened was out of the control of the individual. Given that the comparison between
controllable and uncontrollable events did not form part of our experimental design, this requires further
research. Thirdly, there might be more constraints on the causal relation between the antecedent and the
consequent proposition in themental simulation. The emotional valence of an antecedent propositionmight have
an effect on the sentence continuation: for example,Wenn die Pandemie nicht gewesen wäre ‘If the pandemic had
not happened’ (item 1) might more strongly prime upward completions (due to the negative nature of the
pandemic), relating to negative emotions. In contrast, Wenn Homeoffice nicht möglich gewesen wäre ‘If working
fromhomehadnot been possible’ (item 2)mightmore strongly prime downward completions (possibly, due to the
positive connotation of the modal verb möglich in a “permission” reading), relating to positive emotions. For
exploratory purposes, we looked at the descriptive statistics of the items for both the German and the UK study.
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They show that for item 1, there were 80 upward and 8 downward counterfactuals in the German study and 74
upward and 12 downward counterfactuals in the UK study. For item 2, there were 15 upward and 70 downward
counterfactuals in the German study and 37 upward and 48 downward counterfactuals in the UK study. As the
counts are ourmeasure, we are not able to draw conclusions about the nature of the antecedent propositions used
in the items. Due to the time-sensitivity of the present study, we will leave this aspect to be considered in future
research of similar kinds, which can include, for example, a norming pretest about the emotional valence of the
antecedent propositions (positive vs. negative).

With these limitations taken into consideration, our study used a factorial design with strictly controlled
contexts, in contrast with previous studies using open production measures such as sentence production in
interviews (see Medvec et al. 1995; White and Lehman 2005). The main finding of the study is that more upward
counterfactuals indicating negative emotions were produced in egocentric perspective-taking; this provides
convergent evidence for previous research in this regard. The opposite pattern in the non-egocentric
perspective that the study found has not been reported previously to our knowledge. Last but not least, in the
realm of conditionals, researchers have related optatives (e.g., If only I had caught the train!) to expressing
speaker emotions such as regret about having not caught the train in this case (Grosz 2012). Our study provides
empirical evidence that not only optatives but also regular counterfactual conditionals can signal speaker
emotions.

5 Conclusions

To sumup, the COVID-19 pandemic has affected our life drastically since it started in 2020; approaches to deal with
it differed, however, from country to country, and from person to person. Focusing on the deteriorating mental
health in the population, we conducted a study in the UK and Germany at a critical point in time when both
countries were in lockdown. We used a sentence completion task to measure the direction of counterfactual
thoughts in egocentric and non-egocentric sentence contexts. Results show that in both samples, the direction of
counterfactuals, as the index of direction of emotions, is perspective-dependent, in that more upward counter-
factuals (relating to negative emotions) were found in the egocentric condition, with fewer upward than
downward counterfactuals in the non-egocentric condition. We conclude that the direction of counterfactual
thinking is perspective-dependent. We hope that themethodwe developed is applicable and extendable to access
counterfactual language, thoughts, and emotions in general.

Supplementary Materials (data availability statement)

The datasets and code files generated for this study are available on the OSF repository: https://osf.io/tyh8p/.
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A Appendix

A.1 On the other measures in the study

In the current study, we were originally also interested in how counterfactual thought processes relate to
personality traits, and emotional states, as well as the perceived situation during the COVID-19 pandemic.
However, a post hoc power analysis we ran showed that the study was underpowered for this. For the interested
reader, we provide the descriptive statistics of the data here.

A.1.1 Data analysis

A.1.1.1 Scores
We followed the procedure of the original study for the personality score (Rammstedt and John 2007) and
calculated a mean per dimension per participant. Thus, a high score is associated with a higher manifestation of
the Big Five dimension. As for the COVID-19 situation score, we summed over the questions answeredwith yes per
participant per domain. For the analysis, we summed over all domains per participant to obtain a total score.
Therefore, a high value is associated with a higher degree of life changes due to the pandemic. For the emotional
statemeasurement, we transformed the judgment froma 5-point to a 4-point scale to ensure that the classification
into severeness of symptoms applies. The score was obtained as a mean per section for anxiety, depression, and
stress per subject. We used the original classification of themean scores into normal, mild, moderate, severe, and
extreme. As for the completion task, the consequents of the conditional sentences were manually classified
(see Section 2.1.4). Per subject, we compiled upward counterfactuals coded positively (+1) and downward
counterfactual coded negatively (−1) to obtain a score which indicates the direction of the counterfactual thought
(CFT score). Given the 12 items, the score had a possible range between −12 and 12. As neutral and ungrammatical
counterfactuals were removed, the individual score was divided by the total number of valid counterfactuals for
the particular subject. Hence, the algebraic sign of the score indicates the direction of the counterfactuals: a
positive sign is associated with more upward counterfactuals, while a negative sign indicates more frequent use
of downward counterfactuals.

A.2 Results

A.2.1 Experiment 1

Descriptive statistics of the scores are provided in Table 5. The anxiety subscale showed a mean score of 8.02
(SD = 5.92), half of the participants (51.6 %) experiencedmoderate to extreme symptoms of anxiety (see Figure 2A).
The mean of the depression scale was at 8.01 (SD = 5.20), half of the participants (54.4 %) reported moderate to
extreme symptoms of depression (see Figure 2B). The stress subscale had a mean score of 5 (SD = 4.81); more than
two-thirds of the participants (81.8 %) reported normal to mild symptoms of stress (see Figure 2C).

With regards to the impact of the COVID-19 pandemic, more than half of the questions related to social
activities were answered with yes (66.2 %; see Figure 3). Roughly 10–12 % of the questions about changes in work,
home life, and economics were reported as positive. Only 2.5 % of the questions related to infection history were
answered with yes, indicating that most participants were not in direct contact with a COVID-19 infection.

A.2.2 Experiment 2

Table 6 provides descriptive data for themeasurements of the English study. The anxiety subscale showed amean
score of 9.10 (SD = 6.05);more than two-thirds of the participants (69 %)were classified in themoderate to extreme
spectrum of anxiety (see Figure 4A). Themean of the depression scale was at 9.87 (SD = 5.75); more than half of the
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Table : Descriptive statistics of all scores from Experiment .

Score Scales Sector N Mean SD SE CI

Personality BFI- Agreeableness  . . . .
Conscientiousness  . . . .
Extraversion  . . . .
Neuroticism  . . . .
Openness  . . . .

COVID- EPII Infection history  . . . .
Economic  . . . .
Work  . . . .
Home life  . . . .
Social activities  . . . .

Emotional state DASS Anxiety  . . . .
Depression  . . . .
Stress  . . . .

CFT score  . . . .

Figure 2: Levels of the emotional
state survey DASS21 per subscale
(i.e., anxiety, depression, and
stress) for Experiment 1.

Figure 3: Domains of life
influenced by the COVID-19
pandemic for Experiment 1.
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participants (67 %) reported severe to extreme depression symptoms (see Figure 4B). The stress subscale had a
mean score of 6.12 (SD = 4.72);more than two-thirds of the participants (79.4 %) reported normal tomild symptoms
of stress (see Figure 4C).

With regards to the impact of the COVID-19 pandemic, more than three-quarters of the questions related to
social activities were answered with yes (80.4 %) (see Figure 5). More than one-third of the questions in relation
to changes in home life were answered with yes (34.0 %) while one-quarter of the questions in relation to
changes in the work situation were answered positively (25.6 %). Roughly 6 % of the questions related to
infection history were answered with yes, indicating that most participants were not in direct contact with a
COVID-19 infection.

A.3 Summary

The results were manifold. Mild to extreme anxiety levels were experienced by 51.6 % of the participants in the
German and 69 % of the participants in the English dataset, mild to extreme depression symptoms by 54.4 % in
the German and 67 % in the English dataset. The difference between the German and the English data might be
due to the differing severeness of the COVID-19 situation. During the data collection, a new strain of the virus
was identified in the UK, and scientists were discussing the possibility of it beingmore infectious and dangerous
than the previous strain (Horby et al. 2021). Hence, the perception of threat could have differed in the two
countries during data collection. This aspect is also reflected in the measures of life changes due to the
pandemic. The percentage of positively answered questions for all domains was relatively higher in the dataset
from the UK than in the German dataset, indicating that the regulations in the UK might have had a larger
impact.

Table : Descriptive statistics of all scores from Experiment .

Score Scales Sector N Mean SD SE CI

Personality BFI- Agreeableness  . . . .
Conscientiousness  . . . .
Extraversion  . . . .
Neuroticism  . . . .
Openness  . . . .

COVID- EPII Infection history  . . . .
Work  . . . .
Economic  . . . .
Home life  . . . .
Social activities  . . . .

Emotional state DASS Anxiety  . . . .
Depression  . . . .
Stress  . . . .

CFT score  . . . .

Figure 4: Levels of the emotional
state survey DASS21 per subscale
(i.e., anxiety, depression, and
stress) for Experiment 2.
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