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Abstract

After traumatic experiences, it is common to think about alternative scenarios or out-

comes of the event. This is often referred to as counterfactual thoughts (CFT), and

CFT after trauma have been associated with posttraumatic stress reactions (PTSR). In

this study, we aimed to: (1) investigate the relationship between the vividness and

frequency of CFT and PTSR, and to (2) examine the associations between exposure,

peri-traumatic reactions, physical injury and the loss of someone close, and the sub-

sequent vividness and frequency of CFT. The participants (N = 289) were survivors

of a terror attack in Norway. More vivid and frequent CFT were significantly and

independently related to more PTSR. Exposure during trauma was significantly asso-

ciated with more vivid CFT in the unadjusted regression model. No further significant

relationships were found between exposure, peri-traumatic reactions, physical injury

and the loss of someone close, and the vividness and frequency of CFT. As CFT are

common after trauma and potentially cause distress, clinicians should identify and

validate CFT, and provide coping assistance.
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1 | INTRODUCTION

After a traumatic experience, it is common to experience reactions

such as distressing and intrusive memories of the event, heightened

reactivity to potential threats, and negative thoughts and emotions

relating to the trauma. For most affected individuals, the reactions

diminish within the following weeks and months, while others experi-

ence persistent posttraumatic stress reactions (PTSR) (Diamond

et al., 2022; Galatzer-Levy et al., 2018; Santiago et al., 2013). For

some, these can be present decades after the traumatic event (Blix

et al., 2018; Morgan et al., 2003). According to Ehlers and Clark's

(2000) influential cognitive model of posttraumatic stress disorder

(PTSD), trauma reactions are maintained over time by cognitive

processes that produce a persistent “sense of current threat.” Nega-

tive appraisals about the trauma and the way the memory is pro-

cessed are two types of cognitive patterns that have been extensively

researched, while less attention has been given to ruminative “what

if”-thoughts about how the outcome could have been different or

prevented (Ehlers & Clark, 2000). Such thoughts are commonly expe-

rienced after trauma (Dalgleish, 2004; Teigen & Jensen, 2011).

“What if”-thoughts are thoughts about alternative scenarios or

outcomes of an event and are often referred to in the literature as

counterfactual thoughts (CFT) (Kahneman & Miller, 1986; Miller &

McFarland, 1986). These thoughts can either be upward, where a bet-

ter outcome is imagined (“If I had only stayed at home that evening,

the accident wouldn't have happened”), or downward, where a worse
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outcome is imagined (“If I had not been wearing a helmet when the

bicycle accident happened, I could have died or been badly injured”).
Upward counterfactuals have been especially associated with prepa-

rations for future events, but also with negative affect. Downward

CFT have often been associated with thoughts like “at least, it didn't
turn out worse” which are often thought to be comforting (Markman

et al., 1993). According to Roese and Epstude's functional theory of

counterfactual thinking (Epstude & Roese, 2008; Roese &

Epstude, 2017), counterfactuals are goal-directed thoughts that are

typically involved in learning and decision-making. For example, coun-

terfactuals can help us to adjust our behavior based on past experi-

ences (“If I had crashed with that car, I could have been severely

injured, next time riding a bike I will use a helmet”). However, past

research in clinical psychology has found that CFT also can have impli-

cations for mental health (for a review see Epstude & Roese, 2008,

and Roese & Epstude, 2017). Moreover, one line of research has

found that upward CFT (Blix et al., 2016; Gilbar et al., 2010) and

downward CFT (Blix et al., 2016) are related to PTSR after traumatic

events.

According to McMullen (1997), CFT can evoke negative affect

through two cognitive processes: First, through an affective contrast

effect where an imagined better outcome is contrasted with the fac-

tual outcome, thus making the factual outcome appear more negative.

Second, through an affective assimilation effect where the individual

is vividly imagining how it would be or feel if the worst had happened

(McMullen, 1997). Thus, CFT after traumatic events could create dis-

tress by both evoking negative emotions and thoughts related to how

the trauma could have been avoided, and through vivid and disturbing

mental images about what could have happened.

The vividness of CFT refers to the level of sensory impressions,

the sense of mental time travel, and the level of emotions associated

with the imagined scenario (Blix et al., 2018). More vivid thoughts

about what could have happened after a traumatic experience may

contribute to a stronger sense of here and now or perception of cur-

rent threat. Empirical studies focusing on vivid trauma-related CFT

are scarce, but some have found an association between PTSR and

the intrusiveness of CFT (Blix et al., 2016) and vividness of CFT (Blix

et al., 2018).

It may not only be the vividness of CFT that causes distress after

trauma but also how often a person experiences counterfactuals.

According to Roese and Epstude (2017), CFT can become harmful if

someone experiences excessive amounts of such thoughts. In line

with this, several studies have found support for such an association

between a higher frequency of CFT and PTSR after trauma (Blix

et al., 2016; El Leithy et al., 2006; Gilbar et al., 2010; Hoppen &

Morina, 2021). For example, in a study of physically injured victims of

terror attacks, there was a significant association between the fre-

quency of upward CFT and the likelihood of having a diagnosis of

PTSD (Gilbar et al., 2010). In another study, El Leithy et al. (2006)

investigated how different characteristics of CFT were related to

PTSR after experiencing an assault. There was a significant and posi-

tive correlation between the frequency of CFT and PTSR (El Leithy

et al., 2006).

To our knowledge, only one previous study has investigated the

role of both vividness and frequency of CFT in a trauma-exposed sam-

ple. In this study, both bereaved and survivors after the fire on the

Scandinavian Star ferry in 1990 were asked about the frequency of

both upward and downward CFT, and the vividness of their most

common counterfactual thought related to the fire, 26 years later.

Higher frequency of upward CFT, frequency of downward CFT, and

vividness of the most common CFT were independently associated

with higher levels of PTSR (Blix et al., 2018).

Despite the emerging support for the association between CFT

and psychological distress after trauma, we know little of what

increases the risk that trauma-exposed individuals engage in thoughts

about what could have happened. Studies conducted within the field

of social psychology have found that CFT are more frequent following

a more negative outcome (Roese & Epstude, 2017). However, most of

these studies have been conducted in laboratory settings, and the

question remains whether these findings are transferable to trauma-

exposed populations.

To increase our understanding, we examined CFT in a terror-

exposed population. On the 22nd of July 2011, a lone terrorist

attacked the Labour Party's youth organization's annual summer camp

at Utøya island in Norway. The shooting lasted for about 1 h and

20 min, where 69 people were killed, and 33 were severely injured.

The survivors of the attack were all highly exposed to extreme

trauma, with a limited possibility to escape the situation (Dyb

et al., 2014; Glad et al., 2021). CFT could be particularly relevant for

the survivors of the terrorist attack due to the length of the attack,

but also since the official report after the attack stated that the terror-

ist could have been stopped earlier and thus lives could have been

spared (NOU 2012:14). Furthermore, the survivors had to make many

decisions during the attack, such as where to run, hide or whether

they should try to swim to the mainland (about 600 m).

The aims of the study were twofold. First, we aimed to investi-

gate the relationship between the vividness and frequency of CFT

and the level of PTSR. The second aim was to examine the relation-

ship between the degree of exposure, peri-traumatic reactions,

physical injury and the loss of someone close, and the vividness and

frequency of CFT almost a decade after the attack. We expected to

find that a high degree of exposure and peri-traumatic reactions,

and physical injury and the loss of someone close were related to

both vividness and frequency of CFT. We also hypothesized that

more vivid and frequent CFT were associated with higher levels

of PTSR.

2 | METHOD

2.1 | Participants

The Utøya study is an open cohort study that has followed the survi-

vors of the terror attack and their parents over four time points, T1

(4–5 months), T2 (14–15 months), T3 (30–32 months), and T4 (8.5–

9 years). Since vividness and frequency of CFT were only measured at
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T4, the inclusion criteria for the present study were participation at

T4. The 289 survivors who participated at T4 were mostly young

adults with a mean age of 27.7, 51.2% were female (N = 148) and

48.8% were male (N = 141). All participants but a small minority

(camp members who were on the mainland, N = 6) were present on

the island at the time of the attack.

2.2 | Procedure

All survivors who were 13 years old and older were invited to join the

Utøya study at T1 and T2. At T3, only those who had previously par-

ticipated at T1 and/or T2 were invited. At T4, all survivors were

invited to participate in the study. The participants were interviewed

face-to-face by trained interviewers. Informed consent was given by

the participants before the interview, and for participants younger

than 16 years, consent was given by their parents. The Utøya study

was approved by the Norwegian Regional Committee for Medical and

Health Research Ethics (document 551224, 2011/1625, 2014/246).

A more detailed description of the data collection has been given else-

where (Dyb et al., 2014; Glad et al., 2021; Stene & Dyb, 2016). The

present study was preregistered at Open Science Framework

(10.17605/OSF.IO/X4AZ3).

2.3 | Measures

2.3.1 | Vividness of CFT

The vividness of CFT was measured at T4. The participants were first

asked whether they had experienced CFT after the terror attack.

“After a dramatic episode, one can think about how the episode

could have been different or had another outcome. It can be

thoughts such as ‘if-…’ or ‘if only-…’, and imagining an alternative

course of events. Have you had any such ‘if…’- thoughts related to

the terror attack at Utøya on the 22nd of July?” The participants

who confirmed that they had experienced CFT relating to the attack

were asked to describe their most frequent CFT. “Can you tell me

about the most common thought you have had about what could

have happened or how it could have turned out differently?” They

were then asked eight questions about how they experienced the

thought they had just described. The first six items have previously

been used by Blix et al. (2018) to measure the vividness of CFT. In

the present study, we included two additional items, measuring

changes in mood and arousal, as we believe that such reactions could

be closely related to the concept of vividness of CFT. All eight items

were based on the Autobiographical memory questionnaire (AMQ)

(Boals et al., 2011; Rubin et al., 2003; Rubin et al., 2011). Responses

were given on a 7-point scale (1 = “not at all” to 7 = “to a very large

extent”). A mean score was calculated using a half rule that requires

responses on at least half of the questions for a mean-or sum score

to be computed. Internal reliability was high in the present sam-

ple (α = 0.87).

2.3.2 | Frequency of CFT

The frequency of CFT in the past month was measured at T4. Partici-

pants who had given a positive response to having experienced any

CFT relating to the terror attack were asked the following question:

“How often have such thoughts about what could have happened, or

how the situation could have been different appeared in the last

month?” Responses were given on a 5-point scale (0 = “never,”
1 = “rarely,” 2 = “sometimes,” 3 = “often,” and 4 = “very often”).
This single item was the only information available in the data on the

frequency of CFT, and thus it was treated as an ordinal variable.

The frequency of CFT was measured regardless of the direction of the

counterfactuals (upward/downward).

2.3.3 | UCLA PTSD RI

PTSR over the past month were measured at T4, using the University

of California at Los Angeles' PTSD Reaction Index (UCLA PTSD-RI)

(Steinberg et al., 2004). The measure corresponds to the symptom cri-

teria for DSM 5 (Doric et al., 2019). The UCLA PTSD-RI is a 27-item

scale, however, for the Utøya study four items were combined into

two, and symptoms of PTSD were measured by 25 items. The eight

items measuring criteria D2, D3, and D4 have alternative formula-

tions, and the highest score of the formulations is used. Finally,

20 items are used to calculate the total score. Responses are rated on

a 5-point scale (0 = “never,” 1 = “two times a month,” 2 = “1–2
times a week,” 3 = “2–3 times each week,” and 4 = “almost every

day”). A score of 35 or more on the total severity score indicates high

symptom levels (Kaplow et al., 2020). A mean score ranging from 0 to

4 was calculated using a half rule, and the scale demonstrated good

internal reliability in the present study (α = 0.92).

2.3.4 | Exposure during the event

A checklist with 14 items was developed specifically for the longitudi-

nal Utøya study, to measure exposure during the terror attack (Dyb

et al., 2014). Responses were “yes” or “no” (coded “yes” = 1 and

“no” = 0), and the measure included questions such as: “Saw some-

one be injured or killed” and “Saw the terrorist point the gun at

him/her or realised that he had shot at him/her.” Exposure during the

event was included in the interview at T1, or at T2 for those that did

not participate in the first data collection. For the present study,

11 items were included (three items measuring reactions during the

event were not included in the analyses). A sum score was computed

using a half rule, and the scale ranged from 0 to 11.

2.3.5 | Peri-traumatic reactions

Peri-traumatic reactions were measured at T1 by six items. The first

five items measured fear, helplessness, horror, confusion, and
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dissociation, and were derived from the UCLA PTSD-RI (Steinberg

et al., 2004). The last item was a self-made item that measured rapid

heart rate. The responses were recorded on a 5-point scale, scored

from 0 = “not experienced at all” to 4 = “experienced very much.”
The scale included items such as “Were you afraid, or did you think

that this was the most frightening experience you have had?” and

“Did you feel like what happened was unreal, like if it happened in a

movie and not in real life?” A mean score was calculated using a half

rule, and internal reliability was close to acceptable (α = 0.64).

2.3.6 | Loss

Participants were asked at all four time points if they lost someone

close (friend, family, boyfriend/girlfriend) in the terror attack. Two

dichotomous variables were computed based on responses across all

time points for each participant: Loss of family member/partner

(0 = “no,” 1 = “yes”), Loss of close friend (0 = “no,” 1 = “yes”).

2.3.7 | Injury

Severe injury was defined as hospitalization due to physical injury,

and the measure was verified by hospital records (Bugge et al., 2015).

Self-reported injury that affects daily function was measured at all

time points: “Do you have physical injuries from the terror attack that

are affecting your daily functioning?”. In the present study, we used

data from T4 for self-reported injury. Based on these measures, a vari-

able was created with the following responses: 0 = “no injury,”
1 = “self-reported injury,” and 2 = “severe injury.”

2.3.8 | Demographic variables

The variables age and sex were determined from social security num-

bers, no self-reported data were included for these variables.

2.4 | Statistical analysis

Of the 289 participants at T4, 49 reported no counterfactuals relating

to the terror attack and were therefore not included in the analyses.

The continuous outcome variables, PTSR and vividness of CFT, were

moderately skewed, with a tail toward the right. The cross-sectional

relation between vividness and frequency of CFT and PTSR was

investigated using linear regression. A linear regression analysis

was also performed to investigate whether exposure during the event,

peri-traumatic reactions, physical injury, and loss predicted more vivid

counterfactuals. Finally, an ordinal logistic regression analysis was per-

formed with the frequency of CFT as the outcome variable, and expo-

sure during the event, peri-traumatic reactions, physical injury, and

loss as predictor variables. Age and sex were included as covariates.

There were only missing data for the sum scores of peri-traumatic

reactions (18.3% missing) and exposure during the event (13.3%

missing). We handled missing data for the longitudinal analyses with

vividness and frequency of CFT as the outcome variable, using multi-

ple imputation with 200 imputations in R package mice (van Buuren &

Groothuis-Oudshoorn, 2011). The imputation model was estimated

based on the variables that were included in the regression models,

and the three additional items for exposure during the event that

were not included in the analyses. We used the R packages MASS

(Venables & Ripley, 2002) and brant (Schlegel & Steenbergen, 2020)

to run the ordinal logistic regression analysis and to test the propor-

tional odds assumption. The Brant-test (Brant, 1990) was conducted

on non-imputed data, and the assumption was violated for the full

model (omnibus = 0.01), however, none for the included variables

could explain the lack of fit of the full model. The analyses were con-

ducted in IBM SPSS 25 and R (R Core Team, 2022).

3 | RESULTS

An overview of descriptive variables for the 289 participants at T4 is

given in Table 1.

The variables that were included in the analyses are presented in

Table 2. Of the 240 participants that reported to have had CFT about

the terror attack, most of them (75%) reported that they rarely or

never experienced such thoughts during the past month. However, a

substantial minority (25%) reported such thoughts sometimes, often,

or very often during the past month. The 240 participants reported a

mean score for vividness of CFT of 3.27 (range 1–7, SD = 1.39), the

distribution for each item is presented in Table 3.

The cross-sectional linear regression analysis with the level of

PTSR as the outcome variable is presented in Table 4. In model 1, the

vividness of CFT was entered as a predictor of symptom level, only

adjusted for age and sex. The model explained 33% of the variance in

PTSR. In model 2, the frequency of CFT in the past month was

entered as a predictor of symptom level, only adjusted for age and

sex. The model explained 29% of the variance in PTSR and indicates

that with every increase in the frequency of CFT compared to not

TABLE 1 Descriptive table (N = 289).

Variable

Mean (SD)/

N (%)

Age mean (SD) 27.7 (4.6)

Sex

Female N (%) 148 (51.2)

Male N (%) 141 (48.8)

PTSR Mean (SD) 1.2 (0.7)

PTSR at least at cut-off (35) for UCLA PTSD-RI N

(%)

59 (20.4)

Have experienced CFT related to the terror attack

Yes N (%) 240 (83)

No N (%) 49 (17)

Abbreviations: CFT, counterfactual thought; PTSD, posttraumatic stress

disorder; PTSR, posttraumatic stress reaction.

4 of 10 UNDSET ET AL.
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having experienced CFT in the past month, there is a significant

increase in the level of PTSR. In model 3, both frequency and vivid-

ness are entered together, adjusted for age and sex. The included pre-

dictors account for 41% of the variance in PTSR. Adjusting the two

cognitive variables for each other reduces the size of the estimated

coefficients to some degree. However, all variables remain significant

predictors of PTSR, except having rarely experienced CFT in the past

month compared to having experienced no CFT in the past month.

The results indicate that both vividness and frequency of CFT are

independently associated with PTSR 8.5–9 years post-trauma.

The longitudinal multiple linear regression analysis with the vivid-

ness of CFT as the outcome variable is presented in Table 5. When

the predictors were entered separately (unadjusted), there was a small

but significant effect of a higher degree of exposure during the attack

for more vivid CFT 8.5–9 years after the attack. When all predictor

variables were adjusted for each other in one multiple regression anal-

ysis (adjusted), there was no significant relationship between any of

the predictor variables and the vividness of CFT. The longitudinal

ordinal logistic regression model with frequency of CFT as the out-

come variable is presented in Table 6. There were no significant

relations between any of the included predictor variables and the fre-

quency of CFT, in either the adjusted or unadjusted model.

4 | DISCUSSION

The majority of the survivors who participated in the Utøya study at

T4 reported that they had experienced CFT about the terror attack,

and some still experienced such thoughts 8.5–9 years later. In the pre-

sent study, we investigated the relationship between vividness and fre-

quency of CFT after trauma and PTSR, and whether the degree of

exposure and peri-traumatic reactions were associated with more vivid

and frequent CFT. In line with our first hypothesis, the vividness of the

most common counterfactual thought and frequency of CFT during

the past month were both significantly associated with higher levels of

PTSR. Contrary to our hypotheses, we found no significant associations

between the loss of someone close during the attack, physical injury,

exposure, and peri-traumatic reactions and higher levels of vividness

and frequency of CFT when the predictor variables were adjusted for

each other. There was a small but significant effect of a higher degree

of exposure during the terror attack for vividness of CFT when the var-

iable was entered alone. In this study, the associations between fre-

quency and vividness of CFT and PTSR were observed 8.5–9 years

after the terror attack. Similarly, both vividness and frequency of CFT

were strongly associated with PTSR in survivors and bereaved after

the fire on Scandinavian Star, 26 years after the incident (Blix

et al., 2018). These studies illustrate that trauma-related thoughts and

reactions can be highly persistent and strongly associated over time.

4.1 | Vividness and frequency of CFT and PTSR

The present study adds support to previous findings that the fre-

quency (El Leithy et al., 2006; Gilbar et al., 2010; Hoppen &

Morina, 2021) and vividness (Blix et al., 2018) of CFT are related to

higher levels of PTSR. As in the study by Blix et al. (2018), we found

that vividness and frequency of CFT have an independent contribu-

tion to levels of PTSR. In the present study, participants were asked

about the frequency of CFT regardless of the content or direction

(upward / downward) of the CFT, while in Blix et al.'s (2018) study,

TABLE 2 Variables (N = 240).

Variable
Mean (SD)/
N (%)

Frequency of counterfactuals last month N (%)

Never 91 (37.9)

Rarely 89 (37.1)

Sometimes 42 (17.5)

Often 12 (5)

Very often 6 (2.5)

Vividness (1-7) mean (SD) Observed range 3.3 (1.4) 1-7

Exposure (0-11) mean (SD) Observed range 7.4 (2.1) 0-11

Peri-trauma reactions (0-4) mean (SD) Observed

range

3.0 (0.8) 0.3-4

Self-reported injury affecting daily function N (%) 13 (5.4)

Injury requiring hospitalization N (%) 11 (4.6)

Loss of close friend N (%) 187 (77.9)

Loss of family/partner N (%) 10 (4.2)

TABLE 3 Distributions for each item of vividness of counterfactual thought, N (%).

“When I think about what could have happened…” 1—never 2 3 4 5 6 7—always

It is like a real episode 99 (41.3) 34 (14.2) 31 (12.9) 24 (10) 27 (11.3) 10 (4.2) 15 (6.3)

I can feel intense emotions 33 (13.8) 42 (17.5) 36 (15) 35 (14.6) 50 (20.8) 20 (8.3) 24 (10)

It is like I can hear what is happening 103 (42.9) 33 (13.8) 29 (12.1) 15 (6.3) 28 (11.7) 13 (5.4) 19 (7.9)

It is like I can see what is happening 17 (7.1) 25 (10.5) 28 (11.7) 40 (16.7) 39 (16.3) 29 (12.1) 61 (25.5)

It is like I can smell what is happening 161 (67.1) 30 (12.5) 14 (5.8) 10 (4.2) 16 (6.7) 5 (2.1) 4 (1.7)

It is like traveling in time 74 (30.8) 35 (14.6) 36 (15) 25 (10.4) 29 (12.1) 21 (8.8) 20 (8.3)

My mood is changing 38 (15.8) 30 (12.5) 48 (20) 28 (11.7) 35 (14.6) 25 (10.4) 36 (15)

I get a physical reaction (heartbeat, felt tense, sweating) 66 (27.5) 43 (17.9) 26 (10.8) 31 (12.9) 24 (10) 23 (9.6) 27 (11.3)
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participants were asked about the frequency of CFT separately for

upward and downward CFT. The frequency of CFT was significantly

associated with PTSR in both studies, regardless of the direction of

the counterfactuals. Studies that have investigated whether the direc-

tion of CFT is related to psychological distress have found inconclu-

sive results. Dalgleish (2004) suggested, in a discussion of the

discrepancy between his and Davis et al. (1995) findings regarding

the direction of CFT, that it might be the frequency and intrusiveness

of CFT that is related to elevated symptom levels and not the direc-

tion of the CFT. In the present study, having experienced CFT very

often, often, and sometimes in the past month, compared to no such

thoughts over the past month, was significantly associated with an

increase in PTSR. Furthermore, the results indicate that there is a

dose–response relationship between CFT and PTSR. CFT have been

TABLE 4 Linear regression analysis
with posttraumatic stress reactions as
outcome and vividness and frequency of
counterfactual thought as predictors.

Variable Coefficient 95% CI p R2

Model 1 0.33

Vividness 0.28 0.22, 0.33 <.001

Age �0.02 �0.04, �0.00 .015

Sex 0.17 0.02, 0.33 .025

Model 2 0.29

Frequency <.001

Very often versus never 1.55 1.04, 2.06 <.001

Often versus never 1.04 0.67, 1.41 <.001

Sometimes versus never 0.67 0.44, 0.90 <.001

Rarely versus never 0.27 0.09, 0.45 .003

Age �0.02 �0.04, �0.01 .011

Sex 0.17 0.02, 0.33 .031

Model 3 0.41

Vividness 0.20 0.14, 0.26 <.001

Frequency <.001

Very often versus never 1.06 0.57, 1.54 <.001

Often versus never 0.61 0.25, 0.97 <.001

Sometimes versus never 0.43 0.21, 0.64 <.001

Rarely versus never 0.15 �0.02, 0.32 .083

Age �0.02 �0.04, �0.01 .012

Sex 0.16 0.01, 0.30 .035

Note: All models are adjusted for age and sex (male = 0, female = 1). In models 1 and 2, vividness and

frequency are entered separately, in model 3 vividness and frequency are adjusted for each other.

TABLE 5 Linear regression analysis with vividness of counterfactual thought as outcome.

Unadjusted* Adjusted**

Coefficient 95% CI p Coefficient 95% CI p

Exposure 0.11 0.01, 0.20 .026 0.09 �0.01, 0.20 .066

Peri-traumatic reactions 0.01 �0.00, 0.02 .158 0.01 �0.01, 0.02 .320

Loss of family/partner �0.03 �0.92, 0.86 .947 �0.05 �0.94, 0.85 .916

Loss of close friend 0.05 �0.37, 0.48 .803 �0.05 �0.49, 0.39 .821

Self-reported injury 0.27 �0.52, 1.05 .504 0.07 �0.74, 0.87 .865

Severe injury (hospitalization) 0.58 �0.26, 1.43 .177 0.48 �0.38, 1.33 .271

Age �0.02 �0.06, 0.02 .363 �0.01 �0.05, 0.03 .607

Sex 0.19 �0.16, 0.55 .280 0.11 �0.26, 0.47 .574

Note: Sex is coded male = 0, female = 1.

*The unadjusted regressions are a series of single regression analyses, where each of the 8 variables are entered alone as a predictor for the vividness

of CFT.

**In the adjusted regression model, all 8 predictor variables are entered simultaneously as predictors of the vividness of CFT in one multiple regression

analysis.
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understood by some researchers as a form of rumination (Roley

et al., 2015; Tanner et al., 2013) that can be defined as repeated and

unproductive thinking about a particular theme, such as mentally

replaying a past event or excessive thinking about one's emotions

(Moulds et al., 2020). The results of the present study indicate

that ruminative counterfactuals can be particularly associated with

distress.

To our knowledge, only the present study and Blix et al. (2018)

study have investigated whether there is a relationship between the

vividness of CFT and PTSR. In the present study, we found an inde-

pendent contribution of the vividness of CFT. This finding could imply

that it is of importance whether the alternative simulation is experi-

enced as if it were real in contrast to merely an imagined alternative

that the factual outcome is compared with. To vividly imagine alterna-

tive scenarios of an event could probably be extremely painful and

distressing after a life-threatening trauma. An experiential type of

thinking could lead to an affective assimilation effect, where the indi-

vidual imagine how it would be or feel if the worst happened (down-

ward CFT), in contrast to comparing an alternative outcome to the

factual outcome (McMullen, 1997). However, the relationship

between the vividness of CFT, direction of CFT and experiential types

of thinking is not well understood and could be a potential target for

future studies.

Distressing, intrusive, and vivid memories of the traumatic event

are a central characteristic of PTSD (American Psychiatric

Association, 2013), and a line of research has investigated the close

link between mental simulations of alternative outcomes and memory

(Addis, 2018; De Brigard & Parikh, 2019; Wardell et al., 2022). CFT

involves both the recall of memories of past events in life, and con-

structive thinking, which is similar to thinking about possible future

scenarios (De Brigard & Parikh, 2019). Highly vivid and emotional

trauma memories can probably contribute to creating “a sense of cur-

rent threat” (Berntsen et al., 2003), which in turn is thought to be cen-

tral for maintaining PTSD (Ehlers & Clark, 2000). Vivid counterfactuals

could possibly be related to PTSR in a similar way (Blix et al., 2018).

The number of studies that have investigated the associations

between the vividness of CFT and PTSR is scarce, and more studies

are needed.

4.2 | Predictors of vividness and frequency of CFT

Previous studies have found that people tend to have more CFT after

more negative outcomes (Roese & Epstude, 2017). To our knowledge,

no previous study has investigated if attributes of the traumatic event

and the individuals' reactions during the episode are associated with

the level of frequency and vividness of CFT in trauma-exposed popu-

lations. Contrary to our hypothesis, we found no significant associa-

tions between the loss of someone close in the attack, physical injury,

exposure during the event, and peri-traumatic reactions and higher

levels of frequency of CFT 8.5–9 years after the terror attack. A

higher degree of exposure during the attack was significantly associ-

ated with more vivid counterfactuals, however, there were no signifi-

cant associations between any of the predictor variables for the

vividness of CFT when they were entered together. However, this

finding emphasizes that the vividness of CFT and frequency of CFT

might be separate phenomena, as the two constructs were also inde-

pendent predictors of PTSR when adjusted for each other.

In the present study, all participants were survivors of a terror

attack, and all of them were highly exposed to danger and frightening

and disturbing impressions (Dyb et al., 2014; Glad et al., 2021). With

such high exposure to potentially traumatizing impressions, there

might be other factors that contribute to an increased risk for subse-

quent CFT, such as individual differences in cognitive and emotional

patterns. A few studies have investigated individual differences in

cognitive and emotional style and associations with CFT. In one study,

CFT were correlated with negative emotionality, boredom proneness,

depression, and emotional thinking style (Branch, 2023). In another

study, individual differences in cognitive strategies for handling

unwanted intrusive thoughts were significantly related to whether a

high frequency of CFT persisted over time (El Leithy et al., 2006).

Given the association between CFT and psychological distress after

TABLE 6 Ordinal logistic regression with frequency of counterfactual thought as outcome.

Unadjusted* Adjusted**

Variable Odds ratios 95% CI odds ratios p Odds ratios 95% CI odds ratios p

Exposure 1.08 0.95, 1.23 .213 1.07 0.93, 1.23 .337

Peri-traumatic reactions 1.01 0.99, 1.02 .263 1.01 0.99, 1.02 .411

Loss of family/partner 0.73 0.23, 2.30 .590 0.71 0.22, 2.30 .572

Loss of close friend 1.19 0.67, 2.09 .556 1.13 0.63, 2.06 .676

Self-reported injury 1.36 0.49, 3.75 .549 1.11 0.38, 3.24 .844

Severe injury (hospitalization) 1.53 0.47, 5.00 .477 1.34 0.40, 4.46 .629

Age 0.98 0.93, 1.04 .530 0.99 0.94, 1.04 .655

Sex 1.27 0.79, 2.03 .318 1.21 0.74, 1.98 .458

Note: Sex is coded male = 0, female = 1.

*The unadjusted regressions are a series of single regression analyses, where each of the 8 variables are entered alone as a predictor for the frequency

of CFT.

**In the adjusted regression model, all 8 predictor variables are entered simultaneously as predictors of the frequency of CFT in one multiple regression

analysis.
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traumatic events, more studies are needed to gain knowledge on what

is associated with persistent and distressing CFT after trauma.

4.3 | Strengths and limitations

One of the major strengths of this study is the high participation rate

of the survivors after the terror attack at Utøya; 79% of the survivors

have participated at least in one of the four measurement waves

(Glad et al., 2021), and there was a low degree of missing data. The

data included valid measures of severe injury and loss of a family

member or partner that were validated against hospital records or

checked for consistency over time. Lastly, this was the first study to

investigate predictors of vividness and frequency of CFT in a trauma-

exposed population.

Some important limitations should also be mentioned. It is impor-

tant to note that due to the cross-sectional nature of the regression

analysis with PTSR as the outcome variable, it cannot be determined

whether more frequent or vivid CFT is driving PTSR, whether it is the

other way around, or whether it is a reciprocal dynamic relationship

between these constructs. Our measures of exposure, the loss of a close

friend and self-reported physical injury are measured between 4–

5 months and 8.5–9 years following the terror attack and are based on

subjective responses that could change across time. Some of the expo-

sure variables were endorsed by a low number of participants, such as

the loss of a family member/partner and physical injury, which could

have implications for the possibility of detecting significant relationships.

Other characteristics of CFT that we did not measure have been

associated with post-trauma psychological distress, and future studies

should also adjust for the effect of the intrusiveness of CFT for a more

comprehensive understanding of what characteristics of CFT are

related to distress after trauma. We did not examine the direction of

CFT, and future studies should investigate the association between

the frequency and vividness of upward/downward CFT and PTSR. It

could also be that the type of counterfactuals that are associated with

distress might be different for individual and collective trauma. As

noted by Teigen and Jensen (2011), thoughts such as “It could have

been me” might be more common after collective trauma, while

thoughts like “Why me?” could be more common after individual

trauma. Future studies should also investigate whether it is possible

to intervene with peoples' counterfactuals. For example, De Brigard

and Hanna (2015) have suggested that practicing emotional regulation

during episodic counterfactual thinking could be beneficial for mem-

ory modifications during therapy. Finally, as this was an observational

study, we did not have data on how CFT occurs spontaneously in

daily life. Future studies should include diary measures of CFT to

increase the ecological validity of the construct.

4.4 | Implications and conclusions

The findings in the present study add to the very limited number of

studies that have investigated the association between vividness and

frequency of CFT and PTSR. The finding that both vividness and fre-

quency of CFT are independently related to the level of PTSR high-

lights the complexity of the phenomenon and calls for future

research to further explore the mechanisms and temporal associa-

tions that underlie the association between simulations of alternative

outcomes and PTSR. The strong relationships between the fre-

quency and vividness of CFT and PTSR that were found in this study

and in Blix et al.'s (2018) study, decades after the traumatic event,

could have important clinical implications for trauma-exposed indi-

viduals. Persistent trauma reactions have severe consequences for

the affected individuals and society as a whole, and understanding

what maintains and drives the trauma reactions is of great impor-

tance both for treatment and prevention. Neither the loss of some-

one close, physical injury, exposure nor reactions during the attack,

when adjusted for each other, were significantly associated with

more vivid and frequent counterfactuals. This finding could imply

that other factors have a greater impact on the development of fre-

quent and vivid counterfactuals. However, studies of predictors of

CFT after trauma are rare, and more studies are needed. In sum, the

strong associations between vivid and frequent CFT and PTSR

almost a decade after the traumatic event could have implications

for treatment. Clinicians and other professionals working with

trauma-exposed groups should be aware that it is not only thoughts

about what actually happened that can be distressing, but also

thoughts about what could have happened can be harmful after trau-

matic experiences.
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