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Are You “In the Zone” Or “Disconnected”? Flow, Dissociative
Absorption, and Their Adaptive andMaladaptive Correlates1,,2

Michal Zadik, Noa Bregman-Hai, and Nirit Soffer-Dudek

Ben-Gurion University of the Negev

Abstract: Objective: The terms dissociative absorption and flow describe tendencies to experience immersive
consciousness states, yet dissociation is sometimes considered maladaptive whereas flow is typically consid-
ered to be adaptive. We explored their trait and state associations with psychopathology, game task perfor-
mance, and mood, and examined the hypothesized moderation effect of self-efficacy. Method: In the present
study, 303 undergraduates completed trait questionnaires and 63 high/low absorbers reported their state be-
fore and after an immersive task (“Tetris”). Task performance was also assessed. Results: We found that flow
was distinguishable from dissociation but was inconsistent; two of its components (“transformation of time”
(ToT) and “merging of action and awareness” (MoAA)) were positively associated with dissociation and psy-
chopathology, and, unlike other flow components, were unrelated to enhanced task performance. Although the
trait associations of ToT and MoAA with psychopathology were not dependent on self-efficacy levels, trait dis-
sociation was more strongly related to psychopathology under low self-efficacy. In the state phase, state im-
mersion (both ToT and dissociative absorption) was associated with mood improvement, especially under low
self-efficacy. Conclusion: Our results prompt us to question the validity of flow as a cohesive construct, as mea-
sured by the Dispositional Flow Scale-2. Immersive experiences, including ToT and dissociative absorption, led
to short-termmood improvement in the state phase but, considering their trait associations with psychopathol-
ogy, engaging in them excessively may be maladaptive in the long term.

Keywords: dissociation, absorption, flow, self-efficacy, immersion, psychopathology, well-being.

Highlights

• Flow as a dispositional concept may lack a cohesive structure

• Momentary immersion in a game is associated with mood improvement

• A trait tendency for dissociative absorption is associated with psychopathology

•

This study explores individual differences in the inclination to enter immer-

sive consciousness states from two vantage points: dissociation and flow. These two sep-

arate fields of research have treated the tendency for immersion as either
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.. mostly maladaptive or adaptive, which raises a question regarding the adaptivity of im-

mersion and the conditions under which it may exert negative or positive effects. We will

describe the two constructs and then hypothesize about their relation.

Dissociation, a disruption in the normal integration of consciousness, including pro-

cesses such as memory, emotion, and behavior (DSM-5; American Psychiatric Associa-

tion, 2013), is related to various psychopathological symptoms (e.g., Boysan et al., 2009;

Ford & Gómez, 2015; Soffer-Dudek, 2014). According to trauma theorists, it is a coping

mechanism generated by traumatic stress, and over time, it may become maladaptive,

emerging even when the individual is confronted with minor stressors and increasing the

risk for psychopathology (e.g., Briere et al., 2005; Dalenberg et al., 2012). It has also been

suggested that mild-to-moderate dissociation may result from mild-to-moderate dis-

tress, regardless of whether it was trauma-related (Buchnik-Daniely et al., 2021). Some

argue that dissociative experiences lie on a continuum ranging from “non-pathological”

to “pathological” dissociation (Dalenberg & Paulson, 2009; Kihlstrom, 2005). Both ex-

tremes are represented in the most widely used measure in dissociation research, the

Dissociative Experiences Scale (DES; Carlson & Putnam, 1993), which comprises the do-

mains of dissociative amnesia, depersonalization/ derealization, and dissociative “ab-

sorption and imaginative involvement” (henceforth, DA). Aligning with the widespread

notion of common (or “non-pathological”) dissociation (Butler, 2006; Dalenberg & Paul-

son, 2009; Waller et al., 1996), DA is described as a narrowing of the attentional spotlight

resulting in full engagement with the attentional object and obliviousness to the sur-

roundings (Soffer-Dudek et al., 2015; Waller et al., 1996). DA should not be confused with

the general concept of absorption, which refers to an intense cognitive involvement in

one or more aspects of conscious awareness (Tellegen & Atkinson, 1974). DA is similar but

pertains only to narrowing rather than expansion of consciousness and is more strongly

associated with other dissociative measures than with Tellegen’s absorption (Bregman-

Hai et al., 2020). Some structural dissociation theorists (Van der Hart et al., 2004), claim

that DA is not dissociation, but see Soffer-Dudek & Somer (2023) for an account of the

inherent dissociative elements of DA.

Althoughmost dissociation theorists and researchers intuitively refer to DA as “non-

pathological dissociation”, there is little empirical evidence to demonstrate its adaptive

functions. On the contrary, high DA is associated with various psychopathological symp-

toms such as obsessive-compulsive symptoms (Soffer-Dudek, 2017, 2019; Soffer-Dudek et

al., 2015) and psychotic-like experiences (Humpston et al., 2016). In fact, DA and the DES

Taxon—a subscale considered to reflect pathological dissociation that mostly excludes

DA items—are significantly associated with each other (Allen et al., 2002) and with psy-

chopathology (Levin & Spei, 2004). Moreover, intense immersive imaginative involvement

in daydreaming may indicate a psychological syndrome termed “maladaptive day-

dreaming,” in which the absorptive experience is addictive, resulting in dysfunction and

distress (Somer et al., 2017). Due to DA’s robust linear links with other dissociative sub-

scales and with psychopathology, we have claimed that the label “non-pathological dis-

sociation” should perhaps be abandoned in favor of a more neutral “common dissocia-

tion” (Soffer-Dudek, 2017; Soffer-Dudek et al., 2015).

A recent empirical study, however, suggested that despite its linear associations

with trait psychopathology, DA may also carry some benefits or be adaptive, as sug-

gested by some scholars (e.g., Butler, 2004; Cardeña, 1997). Specifically, among highly-

functioning young adults, high absorbers were characterized by certain cognitive disad-

vantages, such as slower response times and increased commission errors, but com-

pared to low absorbers, they had superior visual imagination abilities (Bregman-Hai et al.,
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2018). Butler (2006) theorized that adaptive absorptive processes may play a role in ev-

eryday activities, such as sports or listening tomusic and linked this kind of DA to the con-

cept of “flow,” a consciousness state that may occur during total immersion in activities,

and in which there is a balance between one’s skills and the activity’s difficulty (Naka-

mura & Csikszentmihalyi, 2014). Such an experience is also referred to as an “autotelic ex-

perience,” an enjoyable activity that is undertaken for its own sake, with no expectation of

reward (Csikszentmihalyi et al., 2014). Flow is associated with a variety of positive factors,

including psychological well-being (Sahoo, 2015), life satisfaction, self-esteem, de-

creased anxiety (Asakawa, 2010), and improved performance (Engeser & Rheinberg,

2008; Whitson & Consoli, 2009).

Among dancers, dissociation and flow were found to be separate processes

(Thomson & Jaque, 2012), and in a later study on performing artists, only absorption and

creative experiences, but not flow, were heightened among those with a history of multi-

ple childhood adversities (Thomson & Jaque, 2018). Flow and DA have been conceptual-

ized as “integrating” versus “separating”, respectively (Thomson & Jaque, 2012). On the

other hand, Carleton, Abrams, and Asmundson (2010) argued that absorption is a unify-

ing or aggregative shift in awareness. Moreover, flow and DA seem to share similar at-

tributes, and both were found to lead to greater task immersion (see Nakamura & Csik-

szentmihalyi, 2014 for flow, and Jennett et al., 2008 for DA). In fact, the components of flow

– transformation of time (ToT) and merging of action and awareness (MoAA), which

seem to imply dissociation, were indeed positively linked to dissociation among gamblers

and athletes (Wanner et al., 2006).

In a recent study on performing artists, depersonalization was inversely associated

with the flow components of sense of control, loss of self-consciousness, and autotelic

experience, but positively associated with ToT (Importantly, the abstract of that paper

states that the direction of the association with ToT was like the other scales, but that is

not in accordance with the relevant data in the table within the paper. We verified with the

authors that the mistake is in the abstract and not in the table). Moreover, performing

artists with depersonalization disorder were significantly lower on the flow subscales of

sense of control and autotelic experience (Thomson & Jaque, 2021). Therefore, we will re-

fer to the flow components of ToT and MoAA as the “dissociative” components and to its

other components as the “non-dissociative” components. Notably, the flow component

label “loss of self-consciousness” seems to imply detachment from one’s surroundings

and thus may also purportedly suggest dissociative properties. Its items, however, assess

disregard for evaluation from others, that is, the extent to which individuals do not worry

about others’ opinions of them, which is not essentially dissociative. Indeed, Wanner et al.

(2006) found that high dissociators had higher, rather than lower, concern of evaluation.

The treatment of dissociative and non-dissociative components by Thomson & Jaque

(2012) as a single, cohesive scale may be the reason that they did not find a relation be-

tween flow and DA in dancers (Thomson & Jaque, 2012). The resemblance between dis-

sociation and some aspects of flow raises the question of why the former is related to

psychopathology and the latter to enhancedmental health? Butler (2004) suggested the

pertinence of self-efficacy (SE) to distinguish flow from other dissociative experiences;

however, to the best of our knowledge, this theoretical assertion has not been empirically

explored.

SE refers to an individual’s personal belief in their ability to achieve goals (Bandura,

1977), and it is positively associated with flow (Mesurado et al., 2016; Salanova et al., 2006).

As for dissociative symptoms, SE is a protective factor in the context of post-traumatic

stress disorder (PTSD), and it facilitates recovery from traumatic experiences (Benight et
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al., 2001; Benight & Harper, 2002), probably because of the sense of control over one’s dis-

tress instilled by SE (Benight & Bandura, 2004). SE may therefore moderate the relation of

immersion (flow or DA) with adaptive versus maladaptive correlates.

Some researchers have suggested that flow and immersion should be better differ-

entiated (Michailidis et al., 2018). The present study examined the similarities and distinc-

tions between the two immersive tendencies, DA and flow, their relation to psychopathol-

ogy and objective functioning, and the possible moderating role of SE. We evaluated both

dispositional and situational flow and DA, by conducting two different study phases: trait

(correlational) and state (induced immersion). The induced immersive state was created

by using the “Tetris” computer game, a validated method to experimentally induce flow

(Keller & Bless, 2008).

The study hypotheses were: (a) Trait DA will be associated with the “dissociative”

flow components (ToT and MoAA), and an exploratory factor analysis may yield a com-

bined factor; (b) Dissociation will be positively related to trait psychopathology, whereas

non-dissociative flow components will show inverse relations; (c) In the state phase, non-

dissociative flow components will be positively related to performance in the immersive

task and to positive mood change following the task; (d) In both phases, SE will moderate

the relations between immersion (DA and the dissociative flow components), on the one

hand, and psychopathological symptoms, task performance, and change in mood, on

the other.

Materials andMethods

Participants and Procedure

For Phase 1 of the study, 314 undergraduate students enrolled in the study “Dissoci-

ation, attention, risk, and resilience,” completing questionnaires that contained items for

trait flow, dissociation, and SE. We (the first two authors, under the supervision of the third

author) presented the study to participants online through the university’s experiment

system by stating that they were asked to complete a series of self-report questionnaires

taking about 50 minutes. At the recruitment stage we explained that the study explored

the links between dissociation, personality, and various attention and emotional states,

that there were no right or wrong answers, and that participation in the study would con-

tribute to the knowledge about dissociation and altered consciousness states. Additional

measures administered are beyond the scope of the present investigation and are de-

scribed elsewhere (Soffer-Dudek, 2019). The order of the questionnaires was counterbal-

anced. Eleven participants were excluded from the final sample because of either sub-

stantial missing data (7 participants) or very short completion time (less than 15 minutes

in total for all questionnaires; 4 participants). Thus, the final sample comprised 303 par-

ticipants (225 women, 78 men; aged 18–28, M = 23.53, SD = 1.39). Of the full sample, 215

participated in exchange for course credit and 88 for monetary reimbursement of 50 NIS

(~$14). Independent samples t-tests indicated no significant differences between them

on any of the study variables. We determined our sample size according to the guideline

suggesting that N = 300 is a good sample size for factor analysis (Comrey & Lee, 1992).

For Phase 2 of the study, about 5-6 months on average after Phase 1, 155 partici-

pants with the highest and lowest scores on DA were offered to participate in a follow-up

study, in exchange for a small sum (the equivalent of about $16). Sixty-four of them con-
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sented, whereupon they underwent a session of computerized tasks, and were adminis-

tered state questionnaires before and after the tasks (T1 and T2). The first two authors

presented the study as an experiment that would last an hour and a half and that would

involve the completion of a few tasks and questionnaires. Again, we explained that the

purpose of the study was to learn more about dissociation and altered consciousness

states. One participant was excluded from the final sample due to a technical malfunc-

tion during the experiment. Thus, the final sample comprised 63 participants (52 women,

11 men; aged 20–27, M = 23.52, SD = 1.35). Of the full N = 63 sample, 33 participants were

high in DA (M = 52.09, SD = 13.61, range 31.11-77.78), and 30 were low (M = 4.52, SD = 2.84,

range 0-8.89). Our sample size of 63 participants is similar to the sizes used in previous

studies in the field of task functioning in non-clinical dissociators (Chiu et al., 2009; Gies-

brecht et al., 2007). Also, we relied on the work of Weibel & Wissmath (2011), who investi-

gated the relation between flow and performance in various computer games, to calcu-

late power. In the context of a non-realistic gamewithminimalistic design, the correlation

between flow and performance in that study was r = .35. The sample size needed for this

effect size according to G*Power software (Faul et al., 2009) is 61. We therefore deemed

our sample of 63 participants suitable. We also referred to this sample and the partici-

pants' functioning on the task that we describe below in a different publication that ex-

plored sense of agency, automaticity, andmeta-cognition for recall of task details (Breg-

man-Hai et al., 2020). The information presented in that paper differs markedly from that

in the current paper, that study does not include flow, SE, or mood change.

Participants played “Tetris,” a computer game (Meta-T; Lindstedt & Gray, 2015) that

involves manipulating and rotating geometric objects that descend from the top of the

screen with the objective of quickly stacking (fitting) these objects together to create

complete rows of shapes, which then disappear, earning the player points (uncompleted

rows fill the playing field, i.e., screen; the player must stack the shapes fast enough to

complete rows before the shapes fill the screen in uncompleted rows). To induce a state

of immersion (DA/ flow), the falling speed of the objects was individually adapted to en-

gender concordance between the participant’s skills and the task demands. Participants

played for 10minutes and were asked to start a new game if they were disqualified before

the time elapsed (i.e., the player could not stack shapes fast enough to prevent the un-

completed rows from filling the screen entirely, leaving no room to stack new shapes,

meaning that the game was over). Task performance was assessed based on the maxi-

mum number of lines that participants managed to clear in one game. The Ben-Gurion

University of the Negev institutional ethics review board approved both study phases,

carried out in accordance with The Code of Ethics of the World Medical Association (Dec-

laration of Helsinki). Participants signed informed consent at the beginning of the studies

and were debriefed with more detailed explanations of the purpose of the study following

their participation.

Measures

Dissociative Experiences

In Phase 1, dissociation was assessed using the revised Dissociative Experience

Scale (DES-II; Carlson & Putnam, 1993), in which respondents estimate the percentage of

time during the day that they experience any of 28 dissociative phenomena on an 11-

point scale (0%, 10%, 20%, etc.). Cronbach’s alphas in the present study were .89 for DA, .87

for dissociative amnesia, and .85 for depersonalization/derealization, and for the total

score, it was .94. The Hebrew version of the DES has good psychometric properties (Somer

et al., 2001). In Phase 2, we administered a state DA scale, adapted to this study from trait

DA (items 2, 15, 17, 18, 20, 21, 22, 23, and 24 from the DES). It assessed the extent of partici-
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pant absorption in the Tetris game (e.g., “I was not sure whether I had done the task or just

dreamed about it”) on an 11-point scale (0%-100%). Cronbach’s alpha for these nine items

was .63. We decided to omit the first item, which was based on item # 2 of the DES, “I did

not hear background noise or talk around me,”}, since the game had background music.

Cronbach’s alpha for the final 8-item scale was .65. The correlation between trait and

state DA was r = .53, p<.001.

Flow

In Phase 1, flow was assessed using the Dispositional Flow Scale-2 (DFS-2; Jackson

& Eklund, 2002), a 36-item self-report inventory with a scale from 1 (never) to 5 (always).

Nine dimensions of flow are assessed: challenge-skills balance, clear goals, unambigu-

ous feedback, total concentration on the task at hand, sense of control, loss of self-con-

sciousness, MoAA, ToT, and autotelic experience. Cronbach’s alphas in this study were .75,

.82, .89, .88, .80, .93, .69, .85, and .86, respectively, and .92 for the total DFS score. In Phase

2, flow was assessed using the Flow State Scale (FSS; Jackson & Marsh, 1996), a 36-item

scale assessing the same nine dimensions, but in the context of a specific activity. Unfor-

tunately, the last item of the FSS, namely, “I found the experience extremely rewarding,”

was accidentally omitted from the computerized questionnaire. Thus, the “autotelic expe-

rience” subscale in this study was based on just 3 items instead of 4. Cronbach’s alphas

were .68, .74, .84, .87, .90, .82, .84, .84, and .90 for the subscales, respectively, and .87 for the

total FSS score. Proficient English speakers translated and back-translated both flow

questionnaires to obtain validated Hebrew versions for this study. The correlation be-

tween the DFS and the FSS was r = .31, p = .015.

Self-Efficacy (SE)

In Phase 1, we assessed SE using the 9-item perceived SE subscale of the Self-Con-

trol Schedule (SCS; Rosenbaum, 1980), originally a 36-item self-report measure, designed

to assess learned resourcefulness, on a scale ranging from -3 (very uncharacteristic of

me) to 3 (very characteristic of me). Cronbach’s alpha for the SE subscale in the present

study was .66. For Phase 2, we created a state SE scale, initially based on 8 items from the

SE subscale of the SCS, but adapted in content to assess SE during the task (e.g., “I could

change my actions according to my will”). Respondents indicated the degree to which

each statement characterized their experience during the Tetris task on a scale ranging

from -3 (not at all) to 3 (very much). Cronbach’s alpha for all 8 items was a low .56, so we

decided to omit three weakly-correlated items, resulting in a Cronbach’s alpha of .73 for

a 5-item scale. The correlation between trait and state SE was r = .42, p = .001.

Psychopathological Symptoms andMood

We evaluated psychopathological tendencies in Phase 1 using the Brief Symptom

Inventory (BSI; Derogatis & Melisaratos, 1983), a 53-item self-report measure that as-

sesses nine types of psychological symptoms – somatization, obsessive–compulsive

symptoms, interpersonal sensitivity, depression, anxiety, hostility, phobic anxiety, para-

noid ideation, and psychoticism – on a 5-point Likert scale ranging from 0 (not at all) to

4 (extremely). The BSI is reliable in the Israeli population (Gilbar & Ben-Zur, 2002). Cron-

bach’s alphas in this study were .80, .80, .80, .86, .81, .80, .67, .77, and .78 for the subscales,

respectively, and .96 for the total BSI score. Mood was assessed in Phase 2, before (T1) and

after (T2) the Tetris task, by using a state version of the Positive and Negative Affect

Schedule (PANAS; Watson et al., 1988) that is used to assess positive (10 items) and neg-

ative (10 items) affect in the currentmoment on a scale ranging from 1 (very slightly or not
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at all) to 5 (extremely). For each of the subscales (positive and negative), we subtracted

the score of T1 from that of T2 to create a variable that represents the changes in positive

and negative moods. A higher score on the positive emotion change score indicated im-

provement in mood, whereas a higher score on the negative emotion change score indi-

cated a deterioration in mood. The two difference scores were not significantly correlated

(r = -.05, p = .72), suggesting that they should be treated as two separate outcome vari-

ables.

Data Analyses

In both phases of the study, the amounts of missing data were negligible, so we did

not employ a data completion strategy. In Phase 1, to assess the differentiation of disso-

ciation and flow, we conducted an exploratory factor analysis (EFA) conjointly on DES and

DFS items. Because of the exploratory nature of this inquiry, we did not specify the number

of factors in advance and instead relied only on the default specification of Eigenvalues

larger than 1, using SPSS software, version 23. Although this method may result in over-

factoring, we did not pursue this investigation to retain a small number of factors, but

rather to test whether any combined DES-DFS factors would emerge, as per our first hy-

pothesis (In the supplementary material file, however, we also report the scree plot, which

enables Catell’s scree test to be examined for a more conservative criterion). The factor

scores that emerged following the “Eigenvalue > 1” criterion were saved and used in par-

tial correlations to assess their inter-correlations and associations with psychopatholog-

ical symptoms and SE while controlling for sex, because of the preponderance of women

in the study. They were also used in linear regression analyses, in which we examined

whether SE moderates the relations between each of the immersion factors (DA and dis-

sociative flow factors), on the one hand, and psychopathological symptoms, on the other,

again controlling for sex.

In Phase 2, we used independent-samples t-tests to assess whether high- versus

low-trait DA groups would have significantly different scores on state DA, state flow, and

state SE. Next, we examined the partial correlations between state immersion (DA and

dissociative flow scales) on the one hand, and state SE, task performance and mood

change, on the other, controlling for sex and trait DA group. Finally, we employed regres-

sion analyses in which we relied on state immersion to predict performance on, and

mood change after, playing a game of Tetris. We examined whether state SE moderated

these relations, controlling for sex.

Notably, as Phase 2 analyses were based on two groups that were collapsed into

one group and a relatively small sample, we did not expect the immersion variables to

distribute normally. We therefore used bootstrapping (based on 1000 re-samples and

bias corrected and accelerated confidence intervals). Further details regarding the data

analyses are presented in detail in the supplementary material.

Results

Phase 1 (means and standard deviations of study variables are included in the supple-

mentary material).

Exploratory Factor Analysis (EFA) and Correlations Between Resultant Factors

The Kaiser-Meyer-Olkin (KMO) Test of Sampling Adequacy was high (KMO = .89)

and the Bartlett test of sphericity was significant (χ2 = 12,044, df = 2,016, p<.001), indicating

the suitability of these data for factor analytic procedures. In an EFA of DES and DFS items,
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thirteen factors emerged, all with loadings above .25, suggesting a relatively clear pattern

of results from an empirical perspective. However, the thirteenth factor consisted of only

a single item (DFS item 3; “I clearly know what I want to do”), and therefore it was not in-

cluded in later analyses. Of the 12 remaining factors, none included items from both ques-

tionnaires; instead, each was based either on the items of the DES or the DFS alone, attest-

ing to a coherent result pattern for the EFA from a theoretical perspective and supporting

the separateness of the scales. The four DES factors were Depersonalization/Derealiza-

tion, Dissociative Amnesia, Absorption and Obliviousness (DA-OBLIV), and Dissociative

Identity Tendency (DA-DID). The latter two contain items that traditionally belong to the

DA subscale of the DES, and thus, we will focus on them in our analyses as representative

of a tendency for immersion. The eight DFS factors were Challenging and Rewarding Ex-

perience, Loss of Self-Consciousness, ToT, Enhanced Concentration, Unambiguous Feed-

back, MoAA, Sense of Control, and Clear Goals. All factors and the complete results of the

EFA, including a scree-plot and zero-order correlations between the factors, which were

saved as variables using the regressionmethod, can be found in the supplementary ma-

terial. Catell’s scree plot results were indecisive but tended to show that the first five fac-

tors explained most of the variance. Included among these factors were DES DA-OBLIV

and four DFS factors, while the more “pathological” factors of the DES seemed to explain

less variance in this non-clinical sample.

Table 1 presents, controlling for sex, the partial correlations between the factors that

emerged in the EFA. In every analysis in which we calculated correlations (in this table and

later in the manuscript), we interpreted the findings according to the guidelines sug-

gested by Gignac & Szodorai (2016) for individual differences studies, which suggestmore

liberal criteria than those originally proposed by Cohen, according to which coefficient

sizes of .10, .20, and .30 correspond to weak, medium, and strong associations,

Table 1

Partial Correlations (Controlling for Sex) Between EFA Factors  

 1 2 3 4 5 6 7 8 9 10 11 

2 .02 

[-.10, 

.14] 

          

3 -.16** 

[-.27,      

-.04] 

.19*** 

[.08, 

.30] 

         

4  .28*** 

[.17, 

.38] 

.30**

* 

[.19, 

.40] 

.07 

[-.05,  

.19] 

        

5 -

.29*** 

[-.39,-

.18] 

.29**

* 

[.18, 

.39] 

.31*** 

[.20, 

.41] 

-.13* 

[-.24,      

-.01] 

       

6 .43*** 

[.33, 

.52] 

-.09 

[-.20, 

.03] 

-.07 

[-.19, 

.05] 

.21*** 

[.10, 

.32] 

-

.19*** 

[-.30, 

-.08] 

      

7  .58*** 

[.50, 

.65] 

-.07 

[-.19, 

.05] 

-.07 

[-.19, 

.05] 

.24**

* 

[.13, 

.35] 

-

.24**

* 

[-.35, 

-.13] 

.49**

* 

[.40, 

.57] 
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8 .00 

[-.12, 

.12] 

.40**

* 

[.30, 

.49] 

.15** 

[.03, 

.26] 

-.06 

[-.18, 

.06] 

.41*** 

[.31,  

.50] 

-.12* 

[-.23, 

.00] 

-.08 

[-.20, 

.04] 

    

9  .10 

[-.02, 

.21] 

.27**

* 

[.16, 

.38] 

.27**

* 

[.16, 

.38] 

.26**

* 

[.15, 

.37] 

.15** 

[.03,   

.26] 

.16** 

[.04, 

.27] 

.15* 

[.03, 

.26] 

.15** 

[.03, 

.26] 

   

10  -.11 

[-.21, 

.02] 

.33**

* 

[.22, 

.43] 

.22**

* 

[.11, 

.33] 

-.05 

[-.17, 

.07] 

.39**

* 

[.29,   

.48] 

-.17** 

[-.28,       

-.06] 

-.06 

[-.18, 

.06] 

.38**

* 

[.28, 

.48] 

.16** 

[.04,   

.27] 

  

11  .06 

[-.06, 

.18] 

.39**

* 

[.29, 

.48] 

.10 

[-.02, 

.21] 

-.05 

[-.17,   

.07] 

.41*** 

[.31,    

.50] 

-.08 

[-.20, 

.04] 

-.01 

[-.13, 

.11] 

.56**

* 

[.48, 

.64] 

.15** 

[.03,    

.26] 

.41*** 

[.31, 

.50] 

 

12  .54*** 

[.45, 

.62] 

-.02 

[-.14, 

.10] 

-.06 

[-.18, 

.06] 

.29**

* 

[.18, 

.39] 

-.18** 

[-.29, 

-.07] 

.38**

* 

[.28, 

.48] 

.35**

* 

[.24, 

.45] 

-.06 

[-.18, 

.06] 

.12* 

[.00,   

.23] 

-.16** 

[-.27,-

.04] 

.05 

[-.07,  

.17] 

Note. 1= Absorption and Obliviousness (DA-OBLIV; DES), 2= Challenging and Rewarding Experience (DFS), 

3= Loss of Self-Consciousness (DFS), 4= Transformation of Time (ToT; DFS), 5= Enhanced Concentration 

(DFS), 6= Depersonalization and Derealization (DES), 7= Dissociative Amnesia (DES), 8= Unambiguous 

Feedback (DFS), 9= Merging of Action and Awareness (MoAA; DFS), 10= Sense of Control (DFS), 11= Clear 

Goals (DFS), 12= Dissociative Identity Tendency (DA-DID; DES). DES = Revised Dissociative Experiences 

Scale. DFS = Dispositional Flow Scale. 2. In brackets are 95% confidence intervals, *p ≤ .05, **p ≤ .01, ***p ≤ 

.001 

respectively. As can be seen in the table, the four DES factors were all strongly and signifi-

cantly correlated with each other (Pearson’s r’s ranging from .35 to .58, p<.001), suggesting

that they are separate, yet related, factors. In contrast, the eight DFS factors showed a range

of correlations (weak to strong), some of which were not significant. Importantly, ToT was un-

correlated with four other DFS factors and was in fact significantly inversely associated with

“Enhanced Concentration”. Furthermore, ToT was positively correlated with all four DES fac-

tors (rs ranging from .21 to .29, all p<.001). Similarly, but via a weaker relation, MoAA positively

correlated with three out of the four DES factors. ToT and MoAA were the only DFS factors that

correlated significantly with DES factors.

Factor Correlationswith Self-Efficacy and Psychopathological Symptoms

Table 2 presents the partial correlations, controlling for sex, for each of the twelve

factors with SE and psychopathological symptoms. As shown in the table, all four DES fac-

tors were inversely correlated with SE (rs range from -.20 to -.26, p<.001) and were associ-

ated with psychopathological symptoms (for the general BSI score: r’s ranged from .36 to

.45, p<.001; for the specific symptom scales: rs ranged from .18, p<.01 to .45, p<.001). Con-

versely, six out of the eight DFS factors (specifically, all factors other than ToT and MoAA)

were associated with SE (rs ranged from .20 to .33, p<.001) and inversely related to psy-

chopathological symptoms (for the general BSI score: rs ranged from -.24 to -.41, p<.001;

for specific symptom scales, a variety of correlations (weak to strong, most of themmod-

erate) at varied levels of significance). Once again, the two factors ToT and MoAA exhib-

ited different relations than those measured for the other DFS factors. Specifically, their

patterns of associations with SE and psychopathological symptoms were more like those

of the DES factors. ToT correlated negatively with SE (r = -.18 [-.29, -.07], p<.01), and posi-

tively with psychopathological symptoms (for the general BSI score: r = .21 [.10, .32], p<.001;

for specific symptoms scales: moderate to low correlations at various degrees of signifi-

cance). MoAA correlated weakly with several psychopathological symptom scales. Inso-
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far as our results at this point in the study suggested that ToT and MoAA indeed represent

dissociative flow scales, in subsequent immersion variable analyses we used the two DA-

related DES factors and the two dissociative flow scales ToT and MoAA.

Moderation Analyses of Trait Measures

Next, we explored whether SE may moderate the relationships between immersion

(DA or dissociative flow components) and psychopathology. We began the analyses with

the DA-related dissociation factors (DA-OBLIV and DA-DID), which we used in two regres-

sion analyses that we ran to predict psychopathological symptoms. Each model also in-

cluded SE and its interaction with the DA-related factor. In addition to the statistically sig-

nificant positive main effects, statistically significant interactions emerged between each

of the DA factors with SE (B = -0.01 [-0.014, -0.004], se = 0.00, t = -3.33, β = -.16, p = .001 for

DA-OBLIV; B = -0.01 [-0.014, -0.002], se = 0.01, t = -2.59, β = -.12, p = .01 for DA-DID). Probes

for the first statistically significant interaction, when treating DA-OBLIV as the focal pre-

dictor and SE as the moderator, revealed that, as hypothesized, DA-OBLIV positively pre-

dicted psychopathological symptoms only when SE was low (B = 0.22 [0.153, 0.277],

se = 0.03, t = 6.85, β =.37, p <.001), but not when it was high (B = 0.07 [-0.016, 0.149], se =

0.04, t = 1.58, β =.11, p = .115). A slightly different pattern emerged for the interaction wherein

DA-DID was the focal predictor. Probes revealed that DA-DID strongly and positively pre-

dicted psychopathological symptoms not only when SE was low (B = 0.25 [0.182, 0.323], se

= 0.04, t = 7.04, β = .42, p <.001), but also when it was high, albeit less strongly (B = 0.12

[0.046, 0.202], se = 0.04, t = 3.12, β = .21, p = .002).

We conducted two similar regressionmodels with the dissociative flow components

(ToT and MoAA) as the focal predictors. In these analyses, there were only main effects

(suggesting that higher dissociative flow components, and lower SE, are associated with
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higher psychopathology), whereas the interaction terms were non-significant (B = -0.01

[-0.012, 0.001], se = 0.01, t = -1.55, β = -.08, p = .122, for ToT; B=-0.01 [-0.015, 0.000], se = 0.01,

t = -1.85 β = -.09, p = .065, for MoAA), which does not support the moderation hypothesis

vis-à-vis flow.

Phase 2

T-Tests for Group Comparisons

Independent samples t-tests to compare the high and low trait DA groups on trait

flow and SE and on state DA, flow, and SE confirmed that these groups were indeed dis-

tinct. Additional information is detailed in the supplementary material.

Table 3 presents bootstrapped partial correlations (controlling for sex and group)

between the state flow subscales and state DA. As can be seen in the table, DA correlated

with MoAA (r = .37 [.09, .64]) and with ToT (r = .47 [.25, .65]). In addition, DA correlated with

autotelic experience (r = .26 [.05, .45]). Correlations among the FSS subscales suggest

that ToT correlated significantly with MoAA and with some of the non-dissociative sub-

scales of flow (challenge and skill balance, clear goals, and autotelic experience). In con-

trast, MoAA was uncorrelated with six FSS subscales and inversely associated with the

sense of control subscale of the FSS.

Correlations of State Immersion (Flow, DA) with State Sense of Self-Efficacy, Perfor-

mance on Tetris, andMoodChange

Table 4 presents bootstrapped partial correlations (controlling for sex and group)

among state flow and DA, on the one hand, and state SE, performance on the Tetris task,

and positive and negative mood change, on the other. Of note are the associations be-

 

 1 2 3 4 5 6 7 8 9 

2 .07  

[-.18, 

.31] 

        

3 .47  

[.24, 

.65] 

.05  

[-.19, 

.29] 

       

4 .46  

[.23, 

.66] 

-.02  

[-.27, 

.25] 

.79  

[.67, 

.89] 

      

5 .57  

[.32, 

.74] 

-.04  

[-.27, 

.20] 

.53  

[.34, 

.69] 

.61  

[.42, 

.74] 

     

6 .45  

[.18, .67] 

-.31  

[-.56,   

-.05] 

.55  

[.30, 

.73] 

.64  

[.45, 

.79] 

.71  

[.53, 

.84] 

    

7 .05  

[-23, 

.34] 

.03  

[-.27, 

.34] 

-.16  

[-.37, 

.08] 

.00  

[-.23, 

.24] 

.06  

[-.13, 

.27] 

.20  

[-.02, 

43] 

   

8 .34  

[.12, .51] 

.27  

[.02, 

.50] 

.26  

[.04, 

.48] 

.12  

[-.12, 

.35] 

.13  

[-.13, 

.39] 

.14  

[-.10, 

.36] 

-.16  

[-.40, 

.11] 

  

Table 3
Correlations (Controlling for Sex and Group) Between State Flow Subscales
and State Absorption



P
A
G

E
3
3
7

P
A
G

E
3
3
8

Jo
ur
na

lo
f
A
no

m
al
ou

s
Ex
pe

ri
en

ce
an

d
C
og

ni
ti
on

(J
A
EX

)

20
22

,
Vo

l.
2,

N
o.

2,
pp

.3
16

-3
61

[.12, .51] [.02, 

.50] 

[.04, 

.48] 

[-.12, 

.35] 

[-.13, 

.39] 

[-.10, 

.36] 

[-.40, 

.11] 

9 .49  

[.18, .73] 

.06  

[-.17, 

.28] 

.33  

[.07, 

.60] 

.40  

[.17, .65] 

.48  

[.17, .74] 

.46  

[.24, 

.68] 

-.04  

[-.26, 

.23] 

.51 

[.33, 

.65] 

 

10 .11  

[-.15, 

.41] 

.37  

[.09, 

.64] 

.06  

[-.16, 

.28] 

-.07  

[-.31, 

.19] 

.01  

[-.27, 

.29] 

-.04  

[-.31, 

.24] 

-.27  

[-.50, 

.03] 

.47 

[.25, 

.65] 

.26  

[.05, 

.45] 

Note. Correlation coefficients for which the bootstrapped confidence interval 

excludes zero are italicized. 1= Challenge and Skill Balance, 2= Merging of Action and 

Awareness (MoAA), 3= Clear Goals, 4= Unambiguous Feedback, 5= Concentration 

on Task, 6= Sense of Control, 7= Loss of Self Consciousness, 8= Transformation of 

Time (ToT), 9= Autotelic Experience, 10= State DA. In brackets are 95% bootstrapped 

bias-corrected and accelerated confidence intervals. 

 
 

 

 State self-efficacy Maximum lines 

cleared in Tetris 

Positive mood 

change 

Negative mood 

change 

Challenge and Skill 

Balance 

.47 [.23, .69] .23 [-.03, .48] .33 [.06, .53] .13 [-.22, .41] 

Merging of Action and 

Awareness (MoAA) 

-.30 [-.57, .01] .10 [-.18, .39] .08 [-.18, .31] -.06 [-.36, .21] 

Clear Goals .36  [-.02, .65] .39 [.11, .62] .09 [-.18, .31] -.09 [-.36, .17] 

Unambiguous 

Feedback 

.48 [.17, .70] .47 [.24, .66] .15 [-.11, .38] -.08 [-.35, .18] 

Concentration on Task .45 [.17, .69] .34 [.14, .52] .27 [-.03, .49] -.10 [-.42, .20] 

Sense of Control .59 [.31, .80] .19 [-.10, .44] .11 [-.17, .36] .08 [-.19, .33] 

Loss of Self 

Consciousness 

.23 [-.05, .50] -.03 [-.26, .22] -.24 [-.46, -.01] .23 [-.01, .48] 

Transformation of Time 

(ToT) 

-.10 [-.34, .15] .14 [-.14, .41] .39 [.18, .57] -.31 [-.48, -.12] 

Autotelic Experience .26 [-.03, .55] .36 [.13, .54] .48 [.24, .67] -.05 [-.31, .20] 

State DA -.34 [-.49, -.06] .00 [-.24, .26] .27 [-.02, .48] -.25 [-.57, .14] 

Note. Correlation coefficients for which the bootstrapped confidence interval excludes zero 

are italicized. DA = Dissociative absorption. In brackets are 95% bootstrapped bias-corrected 

and accelerated confidence intervals. 

 

Table 4

Correlations (Controlling for Sex and Group) Between State Flow Subscales and State Absorption,

State Sense of Control, Maximum Lines Cleared in Tetris, and Changes in Mood
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tween the non-dissociative flow subscales and the outcome variables. Specifically, four

of the flow factors (challenge and skill balance, unambiguous feedback, concentration

on task, and sense of control) correlated with state SE in the Tetris task (rs ranged from .45

to .59), and four correlated with the maximum number of lines cleared in Tetris (specifi-

cally, clear goals, unambiguous feedback, concentration on task, and autotelic experi-

ence; rs range from .34 to .47). In addition, three of the non-dissociative flow subscales

were associated with change in positive mood, but in different directions. Challenge and

skill balance (r = .33 [.06, .53]) and autotelic experience (r = .48 [.24, .67]) correlated with

change in positive mood, suggesting an enhancement of positive emotions. In contrast,

loss of self-consciousness correlated negatively with change in positive mood, suggest-

ing a decrease in positive emotions (r = -.24 [-.46, -.01]).

As for the two dissociative state flow subscales, MoAA was uncorrelated with any of

the outcome variables (state SE, performance, and change inmood), and ToT was uncor-

related with state SE and performance. However, ToT was associated with change in pos-

itive mood (r = .39 [.18, .57]), and was the only variable that was inversely associated with

change in negative mood (r = -.31 [-.48, -.12]), again suggesting mood improvement fol-

lowing the task. State DA was inversely associated with state SE (r = -.34 [-.56, -.10]), but

was uncorrelated with performance or with change in mood.

Moderation Analyses Involving State Measures, Performance in Tetris, and Mood

Change

We conducted bootstrapped regression analyses to explore the possible moderat-

ing role of state SE in the relations between state immersion (DA, ToT, MoAA) during the

Tetris task, and the three outcome variables: task performance (maximum lines cleared),

and positive and negative change in mood, controlling for sex.

In three regression analyses that predicted objective task performance, with either

state DA, state MoAA, or state ToT as predictors, the main effects were non-significant, as

were the interaction terms (B = -0.08 [-0.251, 0.041], se = 0.08, β = -.19, for DA; B = -1.04

[-2.681, 1.549], se = 1.10, β = -.22, for MoAA; B = -0.80 [-2.492, 1.021], se = 0.94, β = -.15, for

ToT), lending no support to the moderation hypothesis.

A regression model predicting change in negative mood showed an inverse main

effect for ToT (B = -1.29 [-2.385, -0.341], se = 0.49, β = -.33), suggesting that those who

experienced ToT experienced a decrease in negative emotions following the task, and a

positive main effect for sex (B = 2.46 [0.290, 4.795], se = 1.14, β = .21), suggesting that men

experienced an increase in negative emotions following the task. The interaction term

was non-significant (B = 0.18 [-0.328, 0.703], se = 0.24, β = .16). In a regression model for

the same predicted variable with MoAA as the predictor, only a positive main effect for

state SE was found (B = 0.44 [0.008, 0.921], se = 0.24, β = .34), suggesting that those who

felt more sense of SE during the task experienced an increase in negative emotions fol-

lowing the task. Again, the interaction term was non-significant (B = -0.01 [-0.829, 0.345],

se = 0.36, β = -.01). As for state DA, the main effects and the interaction term were non-

significant (B = 0.03 [-0.018, 0.057], se = 0.02, β = .31, for the interaction effect).

In regression models that predicted change in positive mood, MoAA did not have a

significant main effect or interaction, but there was a negative main effect for sex (B =

-5.02 [-9.110, -1.105], se = 2.01, β = -.27), suggesting again that men experienced a de-

crease in positive emotions following the task. In a similar model with ToT as the predictor,

however, there was a significant positive main effect for ToT (B = 2.50 [0.976, 3.984], se =

0.79, β = .40) and a significant interaction term (B = -0.74 [-1.191, -0.196], se = 0.27, β = -.41).

Probes for the interaction revealed that ToT predicted positive mood change only when
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SE during the game was low (B = 5.41, [2.681, 7.412], se = 0.93, β = .87) but not when it was

high (B = 0.20 [-1.738, 1.781], se = 1.46, β = .03). As for state DA, the main effect was signifi-

cant (B = 0.22 [0.046, 0.363], se = 0.09, β = .32), suggesting that those with DA experienced

an increase in positive emotions following the task. There was also a significant negative

main effect for sex (B = -5.78 [-9.549, -1.813], se = 1.86, β = -.31), suggesting that men ex-

perienced a decrease in positive emotions following the task. Again, the interaction term

was significant (B = -0.06 [-0.104, -0.011], se = 0.02, β = -.37). Probes for the interaction

revealed that state DA predicted positive mood change only when SE during the game

was low (B = 0.35 [0.109, 0.552], se = 0.12, β = .51), not when it was high (B = -0.05 [-0.281,

0.131], se = 0.12, β = -.07).

Discussion

Whereas DA has at times been regarded as maladaptive given its construal as a

dissociative factor and its associations with psychopathology, its counterpart "flow,"

which includes similar immersion attributes, has consistently been considered adaptive,

as it is associated with enhanced performance (but see Partington et al., 2009; Schüler &

Nakamura, 2013). Previous studies failed to discern these two similarly defined constructs

as unequivocally separate, thus leaving open the question of whether dissociation can be

adaptive. In line with the view that dissociation and flow are not one and the same

(Thomson & Jaque, 2012), in the current study they emerged as separate constructs, as

they did not have combined factors, even when considering all of the factors with an Ei-

genvalue larger than 1. This finding contrasted with our hypothesis, according to which

some of the DA and flow items may load on a combined immersion factor.

Despite this finding, we question the validity of the DFS-2 and FSSmeasures of a uni-

fied “flow” construct. Whereas overall, “dissociation” was a cohesive construct, “flow”

components were not all positively related with each other and they exhibited varied pat-

terns of associations with other variables. This finding, in line with those of previous stud-

ies, suggests that the flow construct lacks cohesiveness (Jackson & Eklund, 2002; Marin &

Bhattacharya, 2013). Moreover, the non-cohesiveness of flow (as measured in this study)

seemed to suggest that the subscales for assessing dissociation (ToT and MoAA) are

maladaptive, as they were unrelated to task performance and positively related to disso-

ciation and psychopathology. This observation is in line with recent findings showing an

inverse pattern of associations of depersonalization with the different flow aspects (ToT,

on the one hand, compared to sense of control, loss of self-consciousness, and autotelic

experience, on the other hand, also assessed with the DFS-2; Thomson & Jaque, 2021). As

expected, the trait loss of self-consciousness did not correlate with DA, despite its disso-

ciative-sounding label, as this trait’s items assess social disregard for evaluation by oth-

ers, i.e., a factor that pertains to social cognitions rather than to a true dissociative sub-

scale. Thus, a more suitable label may be “low concern for external evaluation.” However,

the state (FSS) loss of self-consciousness scale includes one item that seems to evaluate

loss of self-consciousness rather than social cognition (“I was not worried about my per-

formance during the event”) and indeed, the state scale showed a slightly different pat-

tern of associations from non-dissociative flow subscales, but the differences between

the situational and dispositional measures of flow should be further explored. In any case,

our results suggest that the clearly dissociative trait (DFS-2) subscales of flow are ToT and

MoAA, and that these subscales are not necessarily adaptive. The non-dissociative as-

pects of the DFS-2 may be those responsible for the hypothesized long-term positive ef-

fect of flow and the elicitation of better performance in activities when one enters a state

of flow. Accordingly, several non-dissociative FSS flow scales were related to better Tetris

performance in Phase 2 of this study. These findings lead us to a broader question of
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whether and, if so, how, the absorptive aspects of flow affect mood. Some evidence in this

study suggests that immersive states may have a positive, short-term effect on mood.

Specifically, ToT correlated with an increase in positive emotions following Tetris, and

state DA showed the same correlation in the moderation analyses and a positive corre-

lation with autotelic experience.

Importantly, SE was found to moderate the immersion-mood association to some

extent. Although our results did not support Butler’s (2004) suggestion that DA may be

beneficial when experienced with high SE, high trait SE either nullified or ameliorated the

association of trait DA with trait psychopathology. This findingmay indicate that the rela-

tion of DA with psychopathology may be complex but not necessarily maladaptive. For

example, dissociation is often considered to be a coping method, and those capable of

controlling their common dissociative experiences may be able to leverage them to their

benefit in challenging situations. In the state phase, an unexpected pattern emerged,

whereby a positive change inmood among immersed participants was noted only under

low SE. Interestingly, a worsening ofmood following the task related to either being amale

or having high SE. Possibly, those who felt a stronger need to achieve performance goals

(i.e., were more worried about scoring points) were less able to allow themselves to enjoy

the task, to become immersed in it, and to play it for intrinsic pleasure alone. In this sam-

ple, males may have been more competitive in the context of a computer game than

females. In any case, immersion was related to a decrease in negative emotion (regard-

less of SE) and an increase in positive emotion (only among those with low SE). These re-

sults show that, under certain conditions, state immersion may be positive. Relatedly, in-

dividuals with low SE were better able to exploit interventions for relaxation and emotional

writing (Kraft et al., 2008). To integrate our trait and state findings, this momentary im-

provement in mood following immersion (ToT, DA) – albeit positive or pleasant in a spe-

cific moment (during a computer game) – may be problematic or maladaptive when

experienced chronically, as our data indeed demonstrated that trait immersion (ToT,

MoAA, DA) was associated with increased psychopathology. Further research is needed

to establish whether this is the case and why, and to determine the direction of causality

for this long-term association (e.g., does immersion at the expense of attunement to the

environment lead to psychopathology, or vice versa, or both). In any case, immersion

seems to be a complex phenomenon in terms of adaptivity.

Several suggestions emerge from our findings: first, the assumed unity of flow, at

least as measured by the DFS-2 and FSS, should be re-evaluated; it seems that when us-

ing these measures, dissociation-related flow factors do not necessarily represent the

same psychological construct as non-dissociative flow aspects such as clear goals, es-

pecially not when assessed as traits (with the DFS-2). Second, the presumed adaptivity of

“flow,” as assessed with these measures, should also be questioned, as its nature was not

found to be unequivocally positive. Third, the emergence of a different pattern for the

moderating effect of SE in Phase 1 versus that obtained in Phase 2 left us with the question

of what truly the nature of flow and dissociation is, and what (if it exists) is the variable

responsible for their positive versus negative influences.

Returning to our initial question of whether mild dissociative experiences may be

adaptive in the context of flow, the current study suggests that when they are assessed

as traits with the DFS-2, the answer is negative: rather than exhibiting a positive effect the

dissociative aspects of flow showed patterns similar to DA. Conversely, when assessed as

states with the FSS, immersion appears to be associated with enhanced mood (but not

better performance).

Notably, although we demonstrated associations between trait immersion and

psychopathology, this study did not examine potential associations with positive factors
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(e.g., well-being, creativity, activity). In addition, the study has several other limitations.

First, since it is a correlational study, causality between the variables cannot be deduced.

Our use of two assessment points in the state phase, however, enabled us to examine the

influence of the task. Second, insofar as the participants were students the findings do not

necessarily represent the general population. However, we believe that students consti-

tute a suitable group upon which to explore the topic of individual differences in immer-

sion tendencies and SE, and our results are likely valid at least vis-à-vis young adults,

who were a focus of interest in this case. Third, in Phase 2 we sampled the participants

from the high and low ends of the continuum of DA scores, a sampling approach that

may have led to an abnormal distribution of the data. Thismeans that the results of Phase

2 may not be generalizable to other populations (e.g., those including the middle scores

on DA). To that end, we conducted bootstrapped analyses that do not assume a normal

distribution and we controlled for the group variable when we examined correlations with

state DA. The limited variance, however, may have affected the results found, indicating

that further research is needed to replicate and generalize these results. Finally, we as-

sessed performance with a single, very specific measure (Tetris, lines cleared), but had

we relied on several measures perhaps we would have been able to detect a positive ef-

fect for immersion. For example, tasks involving physical skills (e.g., dance) or creativity-

related problem solving may produce different performance results than Tetris. It should

be noted, however, that among performing artists, ToT was positively associated with de-

personalization, unlike other facets of flow that were explored and found to be negatively

related (specifically, sense of control, loss of self-consciousness, and autotelic experi-

ence; Thomson & Jaque, 2021), thereby supporting the overall pattern found in our study.

Further research that leverages state measures and designs to study performing artists

could shed more light on these processes.

In conclusion, our findings elucidate the notion of “non-pathological dissociation,”

immersion, or “flow” in the setting of a positive and enjoyable experience. At least in this

investigation, DA and the dissociative domains of flow did not demonstrate an advantage

in terms of an inverse relation with psychopathology or enhanced task performance. On

the contrary, the tendency to become immersed (whether measured with a dissociation

or a flow questionnaire) was associated with psychopathology. The previously reported

positive effect of flow may have been the result of specific aspects of the concept unre-

lated to dissociation, but it is also possible that different flow measures can better cap-

ture positive dissociative flow. The results of this study nonetheless indicate that some of

the dissociative domains of flow may effect short-term improvements in mood, espe-

cially among individuals with low SE. The contributions to the fieldmade by our study not-

withstanding, further research is needed to examine the notion of “non-pathological dis-

sociation” in common, everyday situations to improve our understanding of the distinc-

tion between adaptive and potentially maladaptive experiences.

References

Allen, J. G., Fultz, J., Huntoon, J., & Brethour, J. R., Jr. (2002). Pathological dissociative taxon

membership, absorption and reported childhood trauma in women with trauma-re-

lated disorders. Journal of Trauma & Dissociation, 3(1), 89-110.

American Psychiatric Association (2013). Diagnostic and statistical manual of mental dis-

orders (DSM-5) (5th ed.). APA. https://doi.org/10.1176/appi.books.9780890425596

Asakawa, K. (2010). Flow experience, culture, and well-being: How do autotelic Japanese

college students feel, behave, and think in their daily lives? Journal of Happiness Stud-

ies, 11(2), 205-223. doi: 10.1007/s10902-008-9132-3

Bandura, A. (1977). Self-efficacy: toward a unifying theory of behavioral change. Psycho-

logical Review, 84(2), 191-215. https://doi.org/10.1037/0033-295X.84.2.191



P
A
G

E
3
4
7

P
A
G

E
3
4
8

Jo
ur
na

lo
f
A
no

m
al
ou

s
Ex
pe

ri
en

ce
an

d
C
og

ni
ti
on

(J
A
EX

)

20
22

,
Vo

l.
2,

N
o.

2,
pp

.3
16

-3
61

Benight, C. C., & Bandura, A. (2004). Social cognitive theory of posttraumatic recovery: The

role of perceived self-efficacy. Behaviour Research and Therapy, 42(10), 1129-1148. doi:

10.1016/j.brat.2003.08.008

Benight, C. C., Flores, J., & Tashiro, T. (2001). Bereavement coping self-efficacy in cancer

widows. Death Studies, 25(2), 97–125. DOI: 10.1080/07481180125921

Benight, C. C., & Harper, M. (2002). Coping self-efficacy as amediator for distress following

multiple natural disasters. Journal of Traumatic Stress, 15(3), 177–186. doi: 10.1023/

A:1015295025950

Boysan, M., Goldsmith, R. E., Cavus, H., Kayri, M., & Keskin, S. (2009). Relations among anxi-

ety, depression, and dissociative symptoms: The influence of abuse subtype. Journal of

Trauma & Dissociation, 10(1), 83-101. https://doi.org/10.1080/15299730802485185

Bregman-Hai, N., Abitbul-Gordon, S., Deutsch, I., Garbi, D., Shelef, L., & Soffer-Dudek, N.

(2018). Leave everything to the imagination: Cognitive functioning of individuals high in

dissociative absorption and imaginative involvement. Journal of Research in Personal-

ity, 76, 129-138. https://doi.org/10.1016/j.jrp.2018.08.004

Bregman-Hai, N., Kessler, Y., & Soffer-Dudek, N. (2020). Who wrote that? Automaticity and

reduced sense of agency in individuals prone to dissociative absorption. Consciousness

& Cognition, 78, 102861. doi: 10.1016/j.concog.2019.102861

Briere, J., Scott, C., & Weathers, F. (2005). Peritraumatic and persistent dissociation in the

presumed etiology of PTSD. American Journal of Psychiatry, 162(12), 2295-2301. doi:

10.1176/appi.ajp.162.12.2295

Buchnik-Daniely, Y., Vannikov-Lugassi, M., Shalev, H., & Soffer-Dudek, N. (2021). The path to

dissociative experiences: A direct comparison of different etiological models. Clinical

Psychology & Psychotherapy, 28(5), 1091-1102. https://doi.org/10.1002/cpp.2559

Butler, L. D. (2004). The dissociations of everyday life. Journal of Trauma & Dissociation,

5(2), 1-11. https://doi.org/10.1300/J229v05n02_01

Butler, L. D. (2006). Normative dissociation. Psychiatric Clinics of North America, 29(1), 45-

62. https://doi.org/10.1016/j.psc.2005.10.004

Cardeña, E. (1997). The etiologies of dissociation. In S. Krippner & S. M. Powers (Eds.), Broken

images, broken selves: Dissociative narratives in clinical practice (pp. 61–87). Brunner/

Mazel.

Carleton, R. N., Abrams, M. P., & Asmundson, G. J. (2010). The attentional resource allocation

scale (ARAS): Psychometric properties of a composite measure for dissociation and ab-

sorption. Depression and Anxiety, 27(8), 775–786. doi: 10.1002/da.20656

Carlson, E. B., & Putnam, F. W. (1993). An update on the dissociative experiences scale. Dis-

sociation, 6(1), 16-27.

Chiu, C. De, Yeh, Y. Y., Huang, Y. M., Wu, Y. C., & Chiu, Y. C. (2009). The set switching function

of nonclinical dissociators under negative emotion. Journal of Abnormal Psychology,

118(1), 214–222. https://doi.org/10.1037/a0014654

Comrey, A. L., & Lee, H. B. (1992). A first course in factor analysis. (2nd ed.). Lawrence Erl-

baum Associates.

Csikszentmihalyi, M., Abuhamdeh, S., & Nakamura, J. (2014). Flow. In M. Csikszentmihalyi

(Ed), Flow and the foundations of positive psychology (pp. 227-238). Springer. https://

doi.org/10.1007/978-94-017-9088-8_15

Dalenberg, C. J., Brand, B. L., Gleaves, D. H., Dorahy, M. J., Loewenstein, R. J., Cardeña, E., . . .

Spiegel, D. (2012). Evaluation of the evidence for the trauma and fantasy models of dis-

sociation. Psychological Bulletin, 138(3), 550-588. DOI: 10.1037/a0027447

Dalenberg, C. J., & Paulson, K. (2009). The case for the study of “normal” dissociation pro-

cesses. In P. F. Dell & J. A. O’Neil (Eds.), Dissociation and the dissociative disorders: DSM–V

and beyond (pp. 145–155). Routledge.

Derogatis, L. R., & Melisaratos, N. (1983). The brief symptom inventory: an introductory re-

port. Psychological Medicine, 13(3), 595-605. https://doi.org/10.1017/S0033291700048017



P
A
G

E
3
4
9

P
A
G

E
3
5
0

Jo
ur
na

lo
f
A
no

m
al
ou

s
Ex
pe

ri
en

ce
an

d
C
og

ni
ti
on

(J
A
EX

)

20
22

,
Vo

l.
2,

N
o.

2,
pp

.3
16

-3
61

Engeser, S., & Rheinberg, F. (2008). Flow, performance and moderators of challenge-skill

balance. Motivation and Emotion, 32(3), 158-172. https://doi.org/10.1007/s11031-008-9102-4

Faul, F., Erdfelder, E., Buchner, A., & Lang, A.-G. (2009). Statistical power analyses using

G*Power 3.1: Tests for correlation and regression analyses. Behavior Research Methods,

41(4), 1149-1160. https://doi.org/10.3758/BRM.41.4.1149

Ford, J. D., & Gómez, J. M. (2015). The relationship of psychological trauma and dissociative

and posttraumatic stress disorders to nonsuicidal self-injury and suicidality: A re-

view. Journal of Trauma & Dissociation, 16(3), 232-271. doi: 10.1080/15299732.2015.989563

Giesbrecht, T., Geraerts, E., & Merckelbach, H. (2007). Dissociation, memory commission

errors, and heightened autonomic reactivity. Psychiatry Research, 150(3), 277–285. http-

s://doi.org/10.1016/j.psychres.2006.04.016

Gignac, G. E., & Szodorai, E. T. (2016). Effect size guidelines for individual differences re-

searchers. Personality and Individual Differences, 102, 74-78. https://doi.org/10.1016/

j.paid.2016.06.069

Gilbar, O., & Ben-Zur, H. (2002). Adult Israeli community norms for the brief symptom in-

ventory (BSI). International Journal of Stress Management, 9, 1-10. https://doi.org/

10.1023/A:1013097816238

Humpston, C. S., Walsh, E., Oakley, D. A., Mehta, M. A., Bell, V., & Deeley, Q. (2016). The rela-

tionship between different types of dissociation and psychosis-like experiences in a

non-clinical sample. Consciousness and Cognition, 41, 83-92. doi: 10.1016/

j.concog.2016.02.009

Jackson, S. A., & Eklund, R. C. (2002). Assessing flow in physical activity: The flow state

scale-2 and dispositional flow scale-2. Journal of Sport & Exercise Psychology, 24(2),

133-150. doi: 10.1123/JSEP.24.2.133

Jackson, S. A., & Marsh, H. W. (1996). Development and validation of a scale to measure

optimal experience: The flow state scale. Journal of Sport & Exercise Psychology, 18(1), 17-

35. https://doi.org/10.1123/jsep.18.1.17

Jennett, C., Cox, A. L., Cairns, P., Dhoparee, S., Epps, A., Tijs, T., & Walton, A. (2008). Measuring

and defining the experience of immersion in games. International Journal of Human-

Computer Studies, 66(9), 641-661. https://doi.org/10.1016/j.ijhcs.2008.04.004

Keller, J., & Bless, H. (2008). Flow and regulatory compatibility: An experimental approach

to the flow model of intrinsic motivation. Personality and Social Psychology Bul-

letin, 34(2), 196-209. https://doi.org/10.1177/0146167207310026

Kihlstrom, J. F. (2005). Dissociative disorders. Annual Review of Clinical Psychology, 1, 227-

253. https://doi.org/10.1146/annurev.clinpsy.1.102803.143925

Kraft, C. A., Lumley, M. A., D'Souza, P. J., & Dooley, J. A. (2008). Emotional approach coping

and self-efficacy moderate the effects of written emotional disclosure and relaxation

training for people with migraine headaches. British Journal of Health Psychology, 13(1),

67-71. doi: 10.1348/135910707X251144

Levin, R., & Spei, E. (2004). Relationship of purported measures of pathological and non-

pathological dissociation to self-reported psychological distress and fantasy immer-

sion. Assessment, 11(2), 160-168. DOI: 10.1177/1073191103256377

Lindstedt, J. K., & Gray, W. D. (2015). Meta-T: TetrisⓇ as an experimental paradigm for cog-

nitive skills research. Behavior Research Methods, 47(4), 945-965. https://doi.org/

10.3758/s13428-014-0547-y

Marin, M. M., & Bhattacharya, J. (2013). Getting into the musical zone: trait emotional intel-

ligence and amount of practice predict flow in pianists. Frontiers in Psychology, 4(53).

https://doi.org/10.3389/fpsyg.2013.00853

Mesurado, B., Cristina Richaud, M., & José Mateo, N. (2016). Engagement, flow, self-efficacy,

and Eustress of University Students: a cross-national comparison between the Philip-



P
A
G

E
3
5
1

P
A
G

E
3
5
2

Jo
ur
na

lo
f
A
no

m
al
ou

s
Ex
pe

ri
en

ce
an

d
C
og

ni
ti
on

(J
A
EX

)

20
22

,
Vo

l.
2,

N
o.

2,
pp

.3
16

-3
61

pines and Argentina. The Journal of Psychology, 150(3), 281-299. DOI:

10.1080/00223980.2015.1024595

Michailidis, L., Balaguer-Ballester, E., & He, X. (2018). Flow and immersion in video games:

The aftermath of a conceptual challenge. Frontiers in Psychology, 9(1682. doi: 10.3389/

fpsyg.2018.01682

Nakamura, J., & Csikszentmihalyi, M. (2014). The concept of flow. In M. Csikszentmihalyi

(Ed), Flow and the foundations of positive psychology (pp. 239-263). Springer. https://

doi.org/10.1007/978-94-017-9088-8_16

Partington, S., Partington, E., & Olivier, S. (2009). The dark side of flow: A qualitative study of

dependence in big wave surfing. The Sport Psychologist, 23(2), 170-185. https://doi.org/

10.1123/tsp.23.2.170

Rosenbaum, M. (1980). A schedule for assessing self-control behaviors: Preliminary find-

ings. Behavior Therapy, 11(1), 109-121. https://doi.org/10.1016/S0005-7894(80)80040-2

Sahoo, F. M. (2015). Flow experience and workplace well-being. Journal of the Indian

Academy of Applied Psychology, 41(2), 189-198.

Salanova, M., Bakker, A. B., & Llorens, S. (2006). Flow at work: Evidence for an upward spiral

of personal and organizational resources. Journal of Happiness Studies, 7(1), 1-22. Doi:

10.1007/s10902-005-8854-8

Schüler, J., & Nakamura, J. (2013). Does flow experience lead to risk? How and for

whom. Applied Psychology: Health and Well-Being, 5(3), 311-331. https://doi.org/10.1111/

aphw.12012

Soffer-Dudek, N. (2014). Dissociation and dissociative mechanisms in panic disorder, ob-

sessive–compulsive disorder, and depression: A review and heuristic framework. Psy-

chology of Consciousness: Theory, Research, and Practice, 1(3), 243-270. https://doi.org/

10.1037/cns0000023

Soffer-Dudek, N. (2017). Daily elevations in dissociative absorption and depersonalization

in a nonclinical sample are related to daily stress and psychopathological symp-

toms. Psychiatry, 80(3), 265-278. DOI: 10.1080/00332747.2016.1247622

Soffer-Dudek, N. (2019). Dissociative absorption, mind-wandering, and attention-deficit

symptoms: Associations with obsessive-compulsive symptoms. British Journal of Clini-

cal Psychology, 58(1), 51-69. doi: 10.1111/bjc.12186

Soffer-Dudek, N., Lassri, D., Soffer-Dudek, N., & Shahar, G. (2015). Dissociative absorption: An

empirically unique, clinically relevant, dissociative factor. Consciousness and Cogni-

tion, 36, 338-351. https://doi.org/10.1016/j.concog.2015.07.013

Soffer-Dudek, N., & Somer, E. (2023) Maladaptive daydreaming is a dissociative disorder:

Supporting evidence and theory. In M. J. Dorahy, S. N. Gold, & J. A. O’Neill (Eds.), Dissocia-

tion and the dissociative disorders: Past, present, future (2nd ed.). Routledge.

Somer, E., Dolgin, M., & Saadon, M. (2001). Validation of the Hebrew version of the Dissocia-

tive Experiences Scale (H-DES) in Israel. Journal of Trauma & Dissociation, 2(2), 53-65.

https://doi.org/10.130 0/J229v02n02_05

Somer, E., Soffer-Dudek, N., Ross, C. A., & Halpern, N. (2017). Maladaptive daydreaming: Pro-

posed diagnostic criteria and their assessment with a structured clinical interview. Psy-

chology of Consciousness: Theory, Research, and Practice, 47(2),176-189. doi: 10.1037/

cns0000114

Tellegen, A., & Atkinson, G. (1974). Openness to absorbing and self-altering experiences

("absorption"), a trait related to hypnotic susceptibility. Journal of Abnormal Psychol-

ogy, 83(3), 268-277. https://doi.org/10.1037/h0036681

Thomson, P., & Jaque, S. V. (2012). Dancing with the muses: Dissociation and flow. Journal

of Trauma & Dissociation, 13(4), 478-489. https://doi.org/10.1080/15299732.2011.652345

Thomson, P., & Jaque, S. V. (2018). Childhood adversity and the creative experience in

adult professional performing artists. Frontiers in Psychology, 9(111). doi: 10.3389/fp-

syg.2018.00111



P
A
G

E
3
5
3

P
A
G

E
3
5
4

Jo
ur
na

lo
f
A
no

m
al
ou

s
Ex
pe

ri
en

ce
an

d
C
og

ni
ti
on

(J
A
EX

)

20
22

,
Vo

l.
2,

N
o.

2,
pp

.3
16

-3
61

Thomson, P., & Jaque, V. (2021). Multifaceted self-consciousness: Depersonalization,

shame, flow, and creativity in performing artists. Psychology of Consciousness: Theory,

Research, and Practice, 8(4), 335-345. http://dx.doi.org/10.1037/cns0000228

Van Der Hart, O., Nijenhuis, E., Steele, K., & Brown, D. (2004). Trauma-related dissociation:

Conceptual clarity lost and found. Australian and New Zealand Journal of Psychiatry,

38(11-12), 906-914. doi: 10.1080/j.1440-1614.2004.01480.x

Waller, N., Putnam, F. W., & Carlson, E. B. (1996). Types of dissociation and dissociative

types: A taxometric analysis of dissociative experiences. Psychological Methods, 1(3),

300-321. https://doi.org/10.1037/1082-989X.1.3.300

Wanner, B., Ladouceur, R., Auclair, A. V., & Vitaro, F. (2006). Flow and dissociation: Examina-

tion of mean levels, cross-links, and links to emotional well-being across sports and

recreational and pathological gambling. Journal of Gambling Studies, 22(3), 289-304.

Doi: 10.1007/s10899-006-9017-5Watson, D., Clark, L. A., & Tellegen, A. (1988). Development

and validation of brief measures of positive and negative affect: The PANAS scales. Jour-

nal of Personality and Social Psychology, 54(6), 1063-1070. doi: 10.1037//

0022-3514.54.6.1063

Weibel, D., & Wissmath, B. (2011). Immersion in computer games: The role of spatial pres-

ence and flow. International Journal of Computer Games Technology, 82345. doi:

10.1155/2011/282345

Whitson, C., & Consoli, J. (2009). Flow theory and student engagement. Journal of Cross-

Disciplinary Perspectives in Education, 2(1), 40-49.

Sind Sie "in der Zone" oder "abgetrennt"? Eine Untersuchung von Flow, dissoziativer Absorption
und ihren angepassten versus fehlangepassten Korrelaten

Michal Zadik, Noa Bregman-Hai, und Nirit Soffer-Dudek
Zusammenfassung: Zielsetzung: Die Begriffe dissoziative Absorption und Flow beschreiben Tendenzen beim
Erleben eindringlicher Bewusstseinszustände, wobei Dissoziation manchmal als fehlangepasst gilt, während
Flow typischerweise als angepasst angesehen wird. Wir untersuchten ihre Trait- und Stateassoziationen mit
Psychopathologie, Spielleistung und Stimmung und untersuchten den hypothetischen Moderationseffekt von

Selbstwirksamkeit. Methode: In der vorliegenden Studie füllten 303 Studenten Traitfragebögen aus, und 63
Hoch-/Niedrig-Absorber berichteten über ihren Zustand vor und nach einer fesselnden Aufgabe ("Tetris"). Die
Aufgabenleistung wurde ebenfalls bewertet. Ergebnisse: Wir fanden heraus, dass sich Flow von Dissoziation
unterschied, aber inkonsistent war; zwei seiner Komponenten ("Transformation der Zeit" (TdZ) und
"Verschmelzung von Handlung und Aufmerksamkeit" (VvHA)) waren positiv mit Dissoziation und
Psychopathologie assoziiert und standen - im Gegensatz zu anderen Flow-Komponenten - in keinem
Zusammenhang mit verbesserter Aufgabenleistung. Obwohl die Trait-Assoziationen von TdZ und VvHA mit
Psychopathologie nicht vom Selbstwirksamkeitsniveau abhängig waren, war die Trait-Dissoziation bei geringer
Selbstwirksamkeit stärker mit Psychopathologie verknüpft. In der State-Phase war die Zustandseindringlichkeit
(sowohl TdZ als auch dissoziative Absorption) mit einer Stimmungsverbesserung verbunden, insbesondere bei
geringer Selbstwirksamkeit. Schlussfolgerung: Unsere Ergebnisse veranlassen uns, die Gültigkeit von Flow als
zusammenhängendes Konstrukt in Frage zu stellen, wie es mit der Dispositional Flow Scale-2 gemessen wird.
Eindringliche Erfahrungen, einschließlich TdZ und dissoziativer Absorption, führten zu einer kurzfristigen
Stimmungsverbesserung in der State-Phase, aber in Anbetracht ihrer Trait-Assoziationenmit Psychopathologie
könnte ein übermäßiges Verweilen in diesen Bereichen auf lange Sicht fehlangepasst sein.

Eberhard Bauer

Você está "In the Zone" ou "Desconectado"? Uma Investigação sobre “Flow”, Absorção Dissociativa, e seus
Correlatos Adaptativos versus CorrelatosMal-adaptativos

Michal Zadik, Noa Bregman-Hai, e Nirit Soffer-Dudek
Resumo: Objetivo: Os termos absorção dissociativa e “flow” descrevem tendências a experimentar estados de
consciência imersiva, embora a dissociação seja, por vezes, considerada mal-adaptativa enquanto que o
“flow” é tipicamente considerado adaptativo. Exploramos suas características e estados associados com
psicopatologias, performance em jogos e humor, e examinamos o efeito hipotético moderador da
autoeficácia. Método: No presente estudo, 303 estudantes universitários completaram questionários sobre
traços de personalidade e 63 deles, com alta ou baixa assimilação, relataram seu estado antes e depois de
uma tarefa imersiva ("Tetris"). A performance em tarefas também foi avaliada. Resultados: Descobrimos que o
"flow" distinguia-se da dissociação, mas era inconsistente; dois de seus componentes ("transformação da
noção de tempo" (ToT, em inglês) e "fusão da ação e consciência" (MoAA, em inglês)) estavam positivamente
associados à dissociação e psicopatologias e, ao contrário de outros componentes do "flow", não mostravam-
se relacionados com o desempenho aprimorado de tarefas. Embora as associações de características dos
componentes ToT e MoAA com psicopatologias não dependessem dos níveis de autoeficácia, características
de dissociação estavam mais fortemente relacionadas a psicopatologias quando em contexto de baixa
autoeficácia. O estado de imersão (tanto ToT como absorção dissociativa) demonstrou-se associado à
melhora do humor, especialmente em contexto de baixa autoeficácia. Conclusão: Nossos resultados nos levam
a questionar a validade do "flow" como uma construção coesa, conforme medido pela Dispositional Flow
Scale-2. Experiências imersivas, incluindo ToT e absorção dissociativa, levaram a uma melhoria do humor a
curto prazo, mas, considerando suas associações características com psicopatologias, envolver-se com elas
excessivamente poderia ser mal-adaptativo a longo prazo.

Antônio Lima

¿Estás "en la Zona" o "Desconectado"? Flujo, Absorción Disociativa,
y sus Correlatos Adaptativos y Desadaptativos

Michal Zadik, Noa Bregman-Hai, y Nirit Soffer-Dudek
Resumen: Objetivo: Los términos absorción disociativa y flujo (flow) describen la tendencia a experimentar
estados de conciencia inmersiva, aunque a veces se considera a la disociación como desadaptativa, en tanto
que se considera al flujo como típicamente adaptativo. Exploramos sus asociaciones de rasgo y estado con la
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psicopatología, el rendimiento en un juego y el estado de ánimo, y examinamos el efecto moderador hipotético
de la autoeficacia. Método: En el presente estudio, 303 estudiantes universitarios completaron cuestionarios de
rasgos y 63 altos/bajos en absorción informaron de su estado antes y después de una tarea de inmersión
("Tetris"). También se evaluó el desempeño en la tarea. Resultados: Encontramos que el flujo se distinguía de la
disociación pero inconsistement; dos de sus componentes ("transformación del tiempo" (ToT) y "fusión de la
acción y la consciencia" (MoAA)) estaban asociados positivamente con la disociación y la psicopatología, y, a
diferencia de otros componentes del flujo, no se relacionaron con un mayor rendimiento en la tarea. Aunque las
asociaciones de rasgo de ToT y MoAA con la psicopatología no dependieron de los niveles de autoeficacia, la
disociación de rasgo se relacionó más fuertemente con la psicopatología bajo baja autoeficacia. En la fase de
estado, la inmersión en el estado (tanto el ToT como la absorción disociativa) se asoció con lamejora del estado
de ánimo, especialmente bajo baja autoeficacia. Conclusión: Nuestros resultados nos llevan a cuestionar la
validez del flujo como un constructo cohesivo, medido según la Escala de Flujo Disposicional-2. Las experiencias
inmersivas, incluyendo el ToT y la absorción disociativa, condujeron a una mejora del estado de ánimo a corto
plazo en la fase de estado, pero, teniendo en cuenta sus asociaciones de rasgos con la psicopatología, participar
en ellas excesivamente puede ser desadaptativo a largo plazo.

Etzel Cardeña

SupplementaryMaterial

Data Analyses

In Phase 1, we conducted an exploratory factor analysis (EFA) with DES-II and DFS-2

items, used principal axis factoring (PAF) with oblique rotation (oblimin method, which

allows for the factors to be inter-correlated), and interpreted the pattern atrix. In the linear

regression analyses we conducted on Phase 1 data, each model relied on a DA-related

factor which emerged in the EFA (whether stemming from the DES or the DFS), SE,

controlling for gender, in the prediction of psychopathological symptoms. After exploring

main effects, the interaction term between the first two predictors was added. The

continuous predictor SE was centered beforehand (EFA factors had an average of zero, so

there was no need for centering the DA-related variables). Gender was dummy coded as

men = 1, and women = 0. For probing interactions, simple slope analyses were employed.

Those high and low in SE (the moderator) were represented by one standard deviation

above and below the mean, respectively (Aiken & West, 1991; Cohen et al., 2003). Two-

tailed statistical significance tests were used, p = .05.

In Phase 2, due to the small sample size, we calculated partial correlations with the

two groups collapsed into one, and the group variable controlled for, which enabled

assessing the relationships of state immersion with other state variables, regardless of

trait tendencies.

Results

Table S1 details mean and standard deviations of all trait variables in the study

(dissociation, flow, self-efficacy, and psychopathology), along with their subscales.

EFA Factors

Due to lack of space, the table with the full results of the EFA is not included here but

can be obtained from the authors. Specifically, Factor 1 consisted of seven DES items,

mostly associated with the DA subscale; the items reflect the tendency to become

absorbed in external or internal stimuli, resulting in obliviousness to the environment.

Thus, it was labeled “Absorption and Obliviousness” (DA-OBLIV). Factor 2 included all four

DFS items which assess autotelic experience and three DFS items that assess balance

between the challenge of the action and one’s skills. Hence, it was labeled “Challenging

and Rewarding Experience”. Factor 3 consisted of all four DFS items which assess the

degree with which one is occupied by the evaluation of others, and therefore was labeled

“Loss of Self Consciousness”, as the original name of the corresponding DFS scale. Factor

4 comprised all four DFS ToT subscale items, which relate to experiencing an alteration in

the sense of time, hence, we kept the original label. Factor 5 included four DFS items which

assess concentration on the task, and one DFS item which assesses control over one’s

thought processes. It was labeled “Enhanced Concentration”. Factor 6 consisted of six DES

items reflecting the tendency to experience detachment from one’s self or from reality,
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Table S1

Descriptive Statistics for Trait Variables (Phase 1)
 Mean SD Minimum Maximum 

DES total score 13.48 11.87 0.00 67.14 

DES amnesia 7.49 10.84 0.00 58.75 

DES dep-der 5.04 9.91 0.00 55.00 

DES dissociative absorption (DA) 21.48 16.74 0.00 77.78 

DFS-2 total score 3.30 0.47 1.63 4.94 

DFS-2 Challenge skill 3.61 0.61 1.50 5.00 

DFS-2 Merging action awareness 2.71 0.65 1.00 5.00 

DFS-2 Clear goals 3.64 0.71 1.50 5.00 

DFS-2 Feedback 3.63 0.75 1.50 5.00 

DFS-2 Concentration 3.26 0.88 1.00 5.00 

DFS-2 Sense of control 3.62 0.74 1.25 5.00 

DFS-2 Loss of consciousness 2.78 0.92 1.00 5.00 

DFS-2 Transformation of time 2.91 0.87 1.00 5.00 

DFS-2 Autotelic experience 3.54 0.69 1.00 5.00 

SCS Self efficacy subscale 5.98 8.24 -18.00 27.00 

BSI total score 0.75 0.55 0.00 3.25 

BSI Somatization 0.46 0.55 0.00 3.14 

BSI obsessive-compulsive 1.12 0.77 0.00 3.67 

BSI interpersonal sensitivity 0.95 0.83 0.00 4.00 

BSI anxiety 1.01 0.69 0.00 4.00 

BSI depression 0.98 0.75 0.00 3.50 

BSI hostility 0.49 0.60 0.00 4.00 

BSI phobic anxiety 0.51 0.54 0.00 3.20 

BSI paranoid ideation 0.62 0.66 0.00 3.25 

BSI psychoticism 0.65 0.68 0.00 3.20 

Note. DES = Dissociative Experiences Scale; DFS = Dispositional Flow scale. SCS = 

Self-Control Schedule; BSI = Brief Symptom Inventory 

 

and was thus labeled “Depersonalization and Derealization”. Factor 7 consisted of eight

DES items reflecting memory loss and inability to recall personal information. It was

labeled “Dissociative Amnesia”. Factor 8 comprised all four DFS unambiguous feedback

subscale items, which reflect one’s clear sense about one’s performance, hence, the

original label was kept. Factor 9 consisted of all four DFS MoAA subscale items, which

reflect a sense that things happen spontaneously and automatically, and again the label

was unchanged. Factor 10 included four items from the DFS which portray the tendency

to feel control over one’s action, body, and skills, and was thus labeled “Sense of Control”.

Factor 11 included three of the four clear goals DFS subscale items, which assess the

degree to which one knows what one wants to achieve, and it was thus labeled “Clear

Goals”. Finally, Factor 12 included seven DES items, some characteristic of DA and some

general items which usually are not included in any scale; all of the items of Factor 12

reflect the tendency to split and alter consciousness in a way that seems to be

reminiscent of Dissociative Identity Disorder features. Thus, the factor was labeled

“Dissociative Identity Tendency” (DA-DID). Figure S1 presents the scree plot for EFA and

Table S2 represents the correlations between factors.

Figure S1

Scree Plot for the Factor Analysis
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Table S2

Correlations Between Factors

Note. 1= Absorption and obliviousness (DA-OBLIV; DES), 2= Challenging and rewarding experience (DFS), 3= Loss

of self-consciousness (DFS), 4= Transformation of Time (ToT; DFS), 5= Enhanced concentration (DFS), 6=

Depersonalization and derealization (DES), 7= Dissociative amnesia (DES), 8= Unambiguous feedback (DFS), 9=

Merging of action and awareness (MoAA; DFS), 10= Sense of control (DFS), 11= Clear goals (DFS), 12= Dissociative

identity tendency (DA-DID; DES). DES = Revised Dissociative Experiences Scale. DFS = Dispositional Flow Scale-2.

In brackets are 95% confidence intervals *p ≤ .05, **p ≤ .01, ***p ≤ .001

 1 2 3 4 5 6 7 8 9 10 11 12 

1             

2 .02            

3 -.18** .18**           

4  .29*** .30*** .05          

5 -

.29*** 

.29*** .31*** -.13*         

6 .43*** -.09 -.08 .21*** -.19**        

7  .57*** -.07 -.07 .24*** -

.23*** 

.49***       

8 -.01 .39*** .18** -.07 .41*** -.13* -.08      

9  .10 .27*** .27*** .26*** .16** .16** .15* .16**     

1

0  

-.11 .33*** .22*** -.05 .39*** -.17** -.06 .37*** .16**    

1

1  

.07 .39*** .08 -.04 .40*** -.08 -.01 .55*** .15* .41***   

1

2  

.53*** -.03 -.05 .28*** -.18** .37*** .35*** -.05 .12* -.16** .04  

 
 
 

T-tests Comparing Groups

Table S3 presents bootstrapped independent-samples t-tests between the high

and low trait DA groups, on several Phase 1 and Phase 2 flow/DA variables as well as SE.

Regarding Phase 1, we used the original DFS subscales for this analysis, as the latent

factors we presented above are based on the full Phase 1 sample and may not

necessarily be accurate for this subsample. Compared to the low DA group, the high DA

group showed significantly higher scores in dissociative variables, specifically, in MoAA

and ToT (based on both Phase 1 DFS scores and Phase 2 FSS scores), and state absorption.

Additionally, the high DA group showed significantly lower scores in SE (again, based on

both the Phase 1 SCS subscale and Phase 2 state SE). Finally, the high DA group showed

significantly lower scores in some of the non-dissociative subscales of flow (specifically,

in sense of control as measured in both phases, and clear goals, unambiguous feedback,

and concentration on task, as measured in Phase 1).
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Table S3

Bootstrapped T-Tests Between High and Low Trait DA, on Phase 1 and Phase 2 Flow/Absorption Variables

 Low absorption 

group M (SD) 

High absorption 

group M (SD) 

Mean difference 

[Bootstrapped 95% BCa 

CI] 

se 

DFS-2 original subscales 

Challenge and skill balance 3.68 (0.64) 3.47 (0.84) -0.21, [-0.574, 0.160] 0.18 

Merging of action and 

awareness 

2.51 (.71) 2.992 (.73) 0.48, [0.132, 0.786] 0.18 

Clear goals 3.94 (.57) 3.52 (.85) -0.42, [-0.782, -0.055] 0.19 

Unambiguous feedback 3.93 (.72) 3.42 (.97) -0.52, [-0.922, -0.095] 0.22 

Concentration on task 3.68 (.77) 3.01 (1.05) -0.67, [-1.118, -0.207] 0.23 

Sense of control 3.98 (.55) 3.21 (.91) -0.77, [-1.125, -0.410] 0.18 

Loss of self-consciousness 2.97 (1.00) 2.75 (1.16) -0.22, [-0.767, 0.287] 0.27 

Transformation of time 2.63 (.92) 3.52 (.83) 0.88, [0.455, 1.346] 0.22 

Autotelic experience 3.39 (.82) 3.58 (.82) 0.19, [-0.211, 0.637] 0.20 

FSS 

Challenge and skill balance 4.09 (.75) 4.14 (.62) 0.04, [-0.284, 0.377] 0.17 

Merging of action and 

awareness 

1.85 (.81) 2.53 (1.04) 0.68, [0.217, 1.158] 0.24 

Clear goals 4.32 (.67) 3.94 (.76) -0.38, [-0.737, 0.022] 0.17 

Unambiguous feedback 4.26 (.84) 4.00 (.70) -0.26, [-0.620, 0.148] 0.19 

Note. BCa= bias-corrected and accelerated. DFS-2= Dispositional Flow Scale-2. FSS= Flow State Scale.

Correlation coefficients for which the bootstrapped confidence interval excluding zero are italicized.


