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Abstract

Objective: Eating disorders (EDs) are a heterogenous group of disorders character-

ized by disturbed eating patterns. Links have been made between ED symptoms and

control-seeking behaviors, which may cause relief from distress. However, whether

direct behavioral measures of control-seeking behavior correlate with ED symp-

toms has not been directly tested. Additionally, existing paradigms may conflate

control-seeking behavior with uncertainty-reducing behavior.

Method: A general population sample of 183 participants completed part in an online

behavioral task, in which participants rolled a die in order to obtain/avoid a set of num-

bers. Prior to each roll, participants could choose to change arbitrary features of the

task (such as the color of their die) or view additional information (such as the cur-

rent trial number). Selecting these Control Options could cost participants points or

not (Cost/No-Cost conditions). Each participant completed all four conditions, each

with 15 trials, followed by a series of questionnaires, including the Eating Attitudes

Test-26 (EAT-26), the Intolerance ofUncertainty Scale, and theObsessive–Compulsive

Inventory—Revised (OCI-R).

Results:ASpearman’s rank test indicatedno significant correlationbetween total EAT-

26 score and total number of Control Options selected, with only elevated scores on a

measure of obsessions and compulsivity (OCI-R) correlating with the total number of

Control Options selected (rs = .155, p= .036).

Discussion: In our novel paradigm, we find no relationship between EAT-26 score

and control-seeking. However, we do find some evidence that this behavior may be

present in other disorders that often coincide with ED diagnosis, which may indicate

that transdiagnostic factors such as compulsivity are important to control-seeking.

KEYWORDS

behavioral task, control-seeking, eating disorders, intolerance of uncertainty, online

1 INTRODUCTION

Eating disorders (EDs) are a heterogeneous group of neuropsy-

chiatric disorders with symptomology characterized by disturbed

This is an open access article under the terms of the Creative Commons Attribution License, which permits use, distribution and reproduction in any medium, provided

the original work is properly cited.

© 2023 The Authors. Brain and Behavior published byWiley Periodicals LLC.

eating patterns. EDs include anorexia nervosa, binge eating disor-

der, bulimia nervosa, and other specified feeding or eating disorder.

The mortality rates of EDs are among the highest of any men-

tal health disorder (Arcelus, 2011; van Hoeken & Hoek, 2020),
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with a clinical or subclinical morbidity of over 50% (Steinhausen,

2002).

The notion of “control” or “personal control” has been frequently

associated with EDs (Barca & Pezzulo, 2020; Froreich et al., 2016;

Polivy & Herman, 2002; Sarra & Abar, 2022). Indeed, one of the

major components of the transdiagnostic cognitive behavioral ther-

apy formulation is phrased in terms of “control” over weight and shape

(Murphy et al., 2010). Control-seekingmay, however, not purely be lim-

ited toweight and shape: thosewith EDsmay have an elevated need to

control their thoughts (Palmieri et al., 2021), and they may also expe-

rience less of a sense of control over the external world (Dalgleish

et al., 2001). The exploration of control-seeking as a trait in mental ill-

nesses has often involvedusing paradigmswhere the participant is able

to reduce uncertainty by engaging with the task (Jacoby et al., 2014;

Sternheim, Startup et al., 2011). The beads task is one such example:

here, participants removebeads fromanurnuntil they feel able to state

themost prevalent color of beadswithin the urn (Huqet al., 1988). Cru-

cially, in scenarios such as this, the more beads a participant selects,

the more uncertainty is reduced, making it impossible to understand

whether the primarymotivation in selectingmore beads is uncertainty

reduction or control-seeking.

Differentiating between control-seeking and uncertainty reduction

is likely to be important, as recent work has suggested that in the ED

population, control-seeking might be a response to elevated intoler-

ance of uncertainty (IU), defined as the “desire for predictability and

an active engagement in seeking certainty” with a “paralysis of cog-

nition and action in the face of uncertainty” (Birrell et al., 2011). IU

is elevated across different ED categories (Brown et al., 2017), and

evidence suggests itmay have a clinically important role in EDdevelop-

ment, maintenance, and/or recovery (Kesby et al., 2017). Specifically, a

focus group study conducted by Sternheim et al. (2011) related IU in

EDs to a need or desire for control: in the face of uncertainty, the dis-

tress experienced is such that the individual feels compelled to gain a

sense of certainty by controlling their immediate environment. In the

aforementioned study, this was described as taking the form of avoid-

ance, routine-seeking, and excessive planning—with the ultimate focus

of control being over food andweight.

An additional complication in understanding the role control-

seeking may play in EDs is that multiple different cognitive biases

or processes may interact or conflict with control-seeking behavior

when individuals select a behavioral strategy. For example, increased

avoidance of both one’s own body (Nikodijevic et al., 2018) and inter-

nal cognitions and emotions in general (Rawal et al., 2010) has been

implicated across EDs, and so it may be that avoiding negative out-

comes is more salient than obtaining positive outcomes (Harrison

et al., 2011), which may impact the situations in which control-seeking

becomes apparent. Similarly, perfectionism has been implicated across

EDs (Shafran et al., 2002), which may act to reduce control-seeking

behavior if a goal conflictswith control-seeking. Thismakes both avoid-

ance and perfectionism key features to model when attempting to

understand any relationship between EDs and control-seeking.

As such, in this study we designed a novel behavioral task to elicit

arbitrary control-seeking behaviors and test whether task perfor-

mance was related to disordered eating attitudes and other relevant

mental health symptoms.

2 METHODS

2.1 Procedure

The experiment comprised an online behavioral task followed by a

series of self-report questionnaires delivered via the host website

Gorilla.sc (Anwyl-Irvine et al., 2020). Participants were an online con-

venience sample of Prolific.ac users (Palan & Schitter, 2018) and

were remunerated at a rate of £7.50 per hour. All participants pro-

vided informed consent, in line with UCL Ethics approval 15253/001.

The experiment was preregistered on the Open Science Framework:

https://doi.org/10.17605/OSF.IO/SZ8FD.

2.2 Participants

Participantswere included if theywereagedbetween18and100years

old, had normal or corrected to normal vision, were fluent in English,

and had no history of cognitive impairment or dementia. We recruited

183 participants, to allow us to achieve 95% power using a one-tailed

random effects multiple regression model for a minimally interest-

ing effect size of ρ2 = .1 (Faul et al., 2007), given an expected 10%

participant exclusion rate.

2.3 Task

The task had a 2 × 2 repeated-measures design (with the two factors

being Framing and Cost), and consisted of 60 trials split evenly into the

resulting four conditions. On each trial, participantswere shownone of

99 random dies varying according to the color of the faces (11 options)

and the color of the dots (nine options), along with three random num-

bers and instructed to either roll, or avoid rolling, one of these numbers

(Obtain/Avoid framing) to win 25 points. Participants were then pre-

sented with five questions, in a random order, regarding changes they

could make to the task space prior to rolling the die (the five Control

Options), and told there would either be a cost or no cost for selecting

a change (Cost/No-Cost conditions). For the purposes of this expla-

nation, one can conceive of the Control Options as falling into three

categories. The first category allowed participants to display informa-

tion regarding the trial number and current points total, the second

category allowed participants to change the target numbers, and the

third category allowed participants to change the color of the die they

would roll during the trial. If a participant selected to display infor-

mation, the information was immediately added to the screen for the

duration of the trial. If a participant selected to change the target num-

bers or colors, theywere navigated to a screen showing the alternative

options, before making their selection and returning to the main task

screen. Importantly, participants were told that all dice were fair, that
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F IGURE 1 Task trials. Participants start on themain page (top left), with a random die and three random target numbers. They are asked a

series of five questions, which appear in a random order for each trial, regarding changes they canmake (the Control Options): “Yes” or “No” must

be answered to progress. The top right panel shows the page for changing the target numbers (the target number options appear in a random

order), and the bottom right shows changing the die color (all color options appear in a random order). Themiddle page on the left shows themain

page after the selection of additional information (showing current points and trial number). See Supporting Information for more information

regarding the Control Option categories. The bottom left is the feedback screen—which would show a red cross or green tick, depending on if the

task conditions have beenmet. The die was not shown on the “Rolling” or “Feedback” screen tominimize any association between colors and

outcomes. After the feedback screen, participants return to the top left to begin a new trial with a new randomly assigned die and numbers,

repeating this cycle until all four blocks had been completed: Avoid/No-Cost; Avoid/Cost; Obtain/No-Cost; andObtain/Cost. Importantly,

participants were told that all dice were fair, that they did not need to select any Control Options to continue, and themonetary rewardwould be

at a fixed rate irrespective of any points won or spent. These instructions highlighted the arbitrary nature of all Control Options presented.

they did not need to select any Control Options to continue, and the

monetary reward would be at a fixed rate irrespective of any points

won or spent. These instructions highlighted the arbitrary nature of all

Control Options presented. The task is depicted in Figure 1.

2.4 Questionnaires

Participants completed eight self-report questionnaires: to capture the

main construct of interest (eating disorder symptoms), we used the

Eating Attitudes Test 26 (EAT-26: Garner et al., 1982), with the omis-

sion of Part A (questions regarding weight and height) as these ques-

tions do not contribute to total scores, and addition of a single question

at theendof the self-report to screen forpotential confounds in scoring

results: “Do you feel your answers have been affected by factors other

than your attitude toward food and body shape? Such as by having a

food allergy or physical illness?,” with response options of “Yes” and

“No”; complementarymeasures of IU (Intolerance of Uncertainty Scale

[IUS: Freeston et al., 1994]), depression (Patient Health Questionnaire

8 [PHQ-8: Kroenke et al., 2009]), generalized anxiety (Generalized
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AnxietyDisorder seven-itemscale [GAD-7: Spitzer et al., 2006]), impul-

sivity (Barratt Impulsiveness Scale [BIS: Patton, 1995]), compulsivity

(Obsessive–Compulsive Inventory Revised [OCI-R: Foa et al., 2002]),

perfectionism (Clinical Perfectionism Questionnaire [CPQ: Egan et al.,

2016; Fairburn et al., 2003]), and self-esteem (Rosenberg Self-Esteem

Scale [RSES: Rosenberg, 1965]) were also taken. Finally, we collected

information regarding any mental health diagnosis and medication,

along with questions on the impact of the COVID-19 pandemic.

All questionnaires were delivered after the main task in a pseudo-

randomized order (see preregistration for further details).

2.5 Hypotheses

2.5.1 H1: Those with disordered eating will engage

in more control-seeking behavior

Specifically, we predicted higher scores on the EAT-26would correlate

positively with instances of arbitrarily manipulating the experimental

environment as measured by sum total of Control Option selection.

2.5.2 H2: Avoid conditions will increase instances

of control-seeking behavior in those with disordered

eating, when compared to Obtain conditions

Specifically, we predicted there would be a negative correlation

between EAT-26 scores and the difference in total Control Options

selected for Obtain minus Avoid conditions, based on the prediction

that avoidancemay be particularly relevant to EDs.

2.5.3 H3: Instances of control-seeking will

correlate negatively with perfectionism in Cost

conditions

We predicted there would be a negative correlation between Clinical

Perfectionism Questionnaire scores and the difference in total Con-

trol Options selected for Cost minus No-Cost conditions, based on the

hypothesis that perfectionismwill interact with control-seeking.

2.6 Analysis

All data were analyzed in line with the preregistration using R sta-

tistical software version 4.0.2. Analysis was performed regardless

of participants’ response to the EAT-26 confound question. How-

ever, we also performed a sensitivity analysis excluding those who

responded “yes” to this question.We also performed amediation anal-

ysis (using the “mediation” package in R v.4.5.0, with 1000 simulations

and nonparametric bootstrap confidence intervals using the percentile

method) to assess whether IU mediated the relationship between

EAT-26 scores and control option selection.

2.7 Preregistered exploratory analysis

As per the preregistration, we also performed a number of additional

preregistered exploratory analyses. These additional analyses sought

to explore:whether the selection ofControlOptions from the different

categories was related to any particular mental health measure (H4);

how Control Option selection varied with time, both in terms of the

numberofControlOptions selected, that is, perseverance (H5), and the

specific options selected, that is, rigidity versus flexibility in exploring

the task space (H6). Further information and the results can be found

in the Supporting Information.

3 RESULTS

A total of 183 participants completed the study (106 female; for demo-

graphics, see Table 1). Ten participants indicated their answers to the

EAT-26 questionnaire were influenced by factors other than their atti-

tude to food and body image. Where exclusion of these participants

had any effect on the significance of results, this is indicated and both

results reported below, otherwise the results reported are for the

complete dataset.

3.1 Characterizing the control task

In a repeated-measures ANOVA including Cost (Cost vs. No-Cost

block) and framing (Avoid vs.Obtain), therewasnomain effect of Fram-

ing on the total number of Control Options selected (F(1, 182) = 0.00,

p = .99; Figure 2a), but there was a significant main effect of Cost on

the total number of Control Options selected (F(1, 182) = 25.53, p< .01;

Figure 2b). There was also no interaction between Cost and Framing

(F(1, 182) = 3.55, p= .061).

3.2 Hypothesis testing

3.2.1 H1: No relationship between ED symptoms

and Control Option selection

Contrary to our hypothesis, we found no correlation between EAT-26

score and Control Option selection (Spearman’s rank rs = .12, p = .87)

(Figure3a). Ananalysis to examinewhether IUwasamediator between

EAT-26 score and Control Option selection was inconclusive, as the

total effect was not significant (β = −0.168 [−0.464, 0.210], p = .344).

Notably, although the average direct effect was also not significant

(β = −0.394 [−0.821, 0.030], p = .068), the average causal mediation
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F IGURE 2 Effects of Condition and Position. Participants completed the die-rolling task. On each trial, prior to rolling the dice, they could

select various options (“Control Options”) that might allow them to gain information about their points total, change the visual appearance of the

dice, or change the target numbers. The task had four different conditions: two separate framings (either participants were trying to avoid or

obtain particular target numbers on dice rolls) and two different cost conditions (selecting control options either cost points or did not). In a

two-way repeated-measures ANOVA, there was (a) nomain effect of framing on the number of control options selected (F(1, 182) = 0.00, p= .99),

but there was (b) amain effect of Cost (F(1, 182) = 25.53, p< .01). Therewas no interaction between Framing and Cost (F(1, 182) = 3.55, p= .061). Left

axis always shows total number of Control Options selected, dot plots show data points for all participants, and bar chart is drawn at themedian.

*p< .05.

F IGURE 3 H1–H3: (a) Therewas no correlation between EAT-26 (rs = .12, p= .87) and the total number of Control Options selected and (b) no

correlation betweenObtain–Avoid Control Option selection and EAT-26 score (rs = .061, p= .41). (c) There was no relationship between Cost

minus No-Cost Control Option selection and CPQ score (rs =−.14, p= .054), though note that this was significant after the exclusion of those who

responded that a confounding factor could have influenced their responses to the EAT-26 (rs =−.16, p= .034). (d) There was a significant positive

relationship betweenOCI-R scores and total Control Option selection, though this did not survive correction for multiple comparisons (rs = .155,

p= .036).
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TABLE 1 Demographic details, questionnaire scores, and task

details for this study.

Measure Median IQR

Prolific data

Age 44 34−53

Time taken (min) 34 29−42

Prolific score (/100) 100 99−100

Questionnaire scores

EAT-26 score 4 2−8

PHQ-8 score 5 1−8

GAD-7 score 4 1−8

IUS score 58 43.6−76.5

BIS-11 score 57 51−63

OCIR score 10 4−19

CPQ score 21 18−26

RSES score 19 13−23

Control Option selection

Total Control Options 16 7−34

Avoid framing 8 3−17

Obtain framing 9 2.5−18

Cost condition 7 1−15

No-Cost condition 9 3−18

Note: We show the median and interquartile range of participants’ ages,

the time they took to complete the entire protocol (informed consent, task,

and questionnaires), their Prolific score (out of 100; this indicates how

many good quality submissions participants have made—high scores indi-

cate well-performing participants who generally attend to tasks and follow

instructions), their scores on the self-report questionnaires (EAT-26—

Eating Attitudes Test, 26 item version; PHQ-8—Patient Health Question-

naire depression scale, eight-item version; GAD-7—Generalized Anxiety

Disorder seven-item scale; IUS—Intolerance of Uncertainty Scale; BIS-

11—Barratt Impulsiveness Scale;OCI-R—Obsessive–Compulsive Inventory

Revised; CPQ—Clinical Perfectionism Questionnaire; RSES—Rosenberg

Self-Esteem Scale), and the number of control options they selected in dif-

ferent conditions. Data are for all 183 participants, of whom 103 were

female.

Abbreviation: IQR, interquartile range.

effect was significant (β = −0.226 [0.010, 0.480], p = .044). This

relationship is illustrated in Figure 4.

3.2.2 H2: No relationship between the effect of

“avoid” condition on Control Option selection and ED

symptoms

We also predicted increased instances of Control Option selection in

Avoid conditions in those with higher EAT-26 scores. To calculate the

dependent variable of interest, the total number of Control Options

selected in Avoid conditions was subtracted from the total number of

Control Options selected in Obtain conditions. There was no signifi-

F IGURE 4 A path diagram showing amediation analysis.Wewere

interested in whether a potential relationship between EAT-26 scores

and control option selection wasmediated by responses to the

Intolerance of Uncertainty questionnaire. The overall effect was not

significant, limiting any possible interpretation, although the

relationship between the EAT-26 and IUS-12 scores was significant, as

was the average causal mediation effect. Green boxes represent

measured variables, and arrows show the direction of regressions,

with annotations indicating the estimated size of effects and

significance.

cant correlation between this and EAT-26 scores (rs = .062, p = .41)

(see Figure 3b).

3.2.3 H3: No relationship between the effect of

“cost” condition on Control Option selection and

self-reported perfectionism

We found no significant relationship between the difference in Con-

trolOptions selected inCost versusNo-Cost conditions andCPQscore

(rs =−.14, p= .054; Figure 3c).

3.2.4 Sensitivity analyses

The results of H1 and H2 did not differ when excluding participants

who answered that there was a factor that may confound their scores

on the EAT-26 questionnaire. However, when these participants were

excluded from the analysis of H3, the negative correlation between the

twomeasures reached significance (rs =−.16, p= .034, uncorrected).

3.2.5 Exploratory analysis

In an un-preregistered exploratory multiple regression, we examined

whether any questionnaire score had a relationship with Control

Option selection.Notably, therewasno relationshipbetween IUS score

and number of Control Options selected (β = 0.059 [SE = 0.123],

p = .633). The highest regression estimate was for OCI-R score

(β = 0.374 [SE = 0.210], p = .077). In a Spearman’s rank correlation

test, this is significant (rs = .155, p = .036) (Figure 3d). Notably, if

we performed a correlation test for all questionnaires against total
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option selection, this finding would not survive correction for multiple

comparisons (seven tests, making Bonferroni adjusted alpha= .007).

4 DISCUSSION

In this study, we developed a behavioral task to investigate control-

seeking as a response to uncertainty. In particular, the metric we argue

reflects control-seeking—selecting more “Control Options”—is of no

utility: uncertainty is not reduced and no task-relevant information is

gained by selecting Control Options. We used this task to investigate

whether control-seeking is related to ED symptoms: counter to our

main hypothesis (H1), we found no evidence of a correlation between

Control Option selection and our measure of disordered eating (EAT-

26). Also contrary to our second hypothesis (H2), we did not find a

relationship between EAT-26 scores and enhanced Control Option

selection in an “avoidance” framing, neither didwe find robust evidence

of perfectionism associating with reduced Control Option selection in

Cost conditions,where point losswas diametrically opposed toControl

Option selection (H3).

4.1 Task characterization

Wewere able to show that adding a cost for selecting Control Options

reduced the number of options selected, though Avoid/Obtain framing

had no effect.

4.2 H1: No relationship between control-seeking

and ED symptoms

In contrast to our prediction, we found no evidence of a correla-

tion between EAT-26 score and total Control Option selection in

our sample of the general population. This may suggest that control-

seeking (when measured independently from uncertainty reduction)

does not increasewith increasing levels of EDpathology in anonclinical

population. In operationalizing this proposed relationship, we looked

specifically at arbitrary control-seeking in response to short-term,

low-stress uncertainty. As such, our results could indicate that control-

seeking does not occur outside of specific cases where control-seeking

also adds information/reduces uncertainty or that such behaviors

might not be apparent in nonstressful or emotive environments (e.g.,

online tasks compared tohighuncertainty/stress situations).While fur-

ther evidence is needed to show that uncertainty reduction is a main

aim of control-seeking behaviors in EDs, if this is corroborated, there

may be clinical utility to focusing on uncertainty and tolerating uncer-

tainty rather than sense of or need for control per se. This would

perhaps treat both distress around uncertainty and perceived “control-

seeking” behaviors. However, it is worth noting the limitations below

when interpreting this result, and also that we were only powered to

detect an effect of a certain size. Theremay be an association between

control-seeking and ED symptoms that is smaller than we considered

meaningful in our power analysis. Furthermore, noise or inadequate

psychometric properties of our measures may have limited our abil-

ity to detect a significant result: our task may not have adequately

operationalized control-seeking, or perhaps the EAT-26, as a clinical

screening tool, is not appropriate for use in the general population in

a correlational analysis.

4.3 Relationship between control-seeking and

obsessive–compulsive symptoms

We did observe a potential relationship between OCI-R scores and

Control Option selection, though this would not survive correction for

multiple comparisons. If this finding was replicated in future work, it

would be consistent with prior work showing increasing trait compul-

sivity is associated with increasing information-gathering behaviors

across the clinical and nonclinical spectrum (Hauser et al., 2017). This

might lead to the interpretation that the increased selection of Con-

trol Options in this task is not an attempt to exert arbitrary control

over the task space, but an attempt to explore and confirm the task

dynamics. It would be interesting to see whether there are circum-

stances under which these behaviors might extend to those with EDs,

given their relationship with compulsivity (Godier & Park, 2016) and

the clinical emphasis on control in both disorders.

4.4 H2: No relationship between our “avoidance”

manipulation and ED symptoms

By using different framings—Avoid and Obtain—we had hoped to

probe the propensity to engage in control-seeking behavior based on

the desire to avoid harmful/negative outcomes. This was based on pre-

vious findings that uncertainty can be perceived as harmful (Frank

et al., 2012), and so control behaviors increase as an attempt to avoid

harm. There was no such relationship in terms of preferential Control

Option selection inAvoid conditions. Thismight suggest that avoidance

of outcomes does notmotivate control-seeking in thosewith ED symp-

toms. Alternatively, given that we did not identify an effect of framing

on thewhole participant group, our “avoidance”manipulationmayhave

been unsuccessful.

4.5 H3: No relationship between our “cost”

manipulation and self-reported perfectionism

We did not find a relationship between self-reported perfectionism

scores and tendency to select fewer Control Options in the “Cost”

condition. However, in a sensitivity analysis in which we removed

participants who expressed that their responses to the EAT-26
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questionnaire may have been confounded by other factors such as

dietary or health issues, there is a significant relationship.We conclude

that there is a general tendency for all participants to select less Con-

trolOptionswhen they incur a cost, and this effectmaybe slightlymore

pronounced in thosewhohavehighperfectionist traits, but it is difficult

to draw any firm conclusions from the data given the inconsistency in

results. If the result is not an artifact, those with higher perfectionism

may be more likely to pursue the “certain” goal of the preservation of

points. Here, perfectionismmay “beat” control-seeking, or indeed, one

could conceptualize perfectionism in terms of task performance as a

form of control. It is possible that seeking better task performance is a

more concrete goal than control-seeking, and therefore “wins” out.

4.6 Limitations

Both the EAT-26 scores and the number of Control Options selected

are skewed toward zero (see Table 1). While Control Option selection

was designed to be a minimally motivated action and so the low inci-

dence of selection was somewhat expected, the exaggerated skew in

both variables reduces the sensitivity of our analysis. This is because

it is hard to identify a correlation when both distributions are very

narrow: all else being equal, the value of a correlation will be greater

if there is more variability among the relevant variables. This phe-

nomenon is sometimes known as range restriction (Goodwin & Leech,

2006). Additionally, we use a correlational approach to assess control-

seeking, but it is possible that control-seeking is not a linear function of

symptoms and only emerges with more severe pathology. Participants

also selected fewerControlOptions as the experiment progressed (see

Supporting Information), perhaps indicating fatigue, which could be

improved in future designs. As we used a single fixed level of uncer-

tainty, we also cannot infer that control-seeking is directly related to

uncertainty, and indeed, therewas no correlation between IU andCon-

trol Option selection. Since dice were used to implement uncertainty,

it would be simple to vary uncertainty in a future experiment by, for

example, changing the quantity of target numbers, or the number of

dice per trial, and directly compare results. Additionally, we did not

explore the divergent or convergent validity of the task by compari-

son with other tasks or questionnaires, such as the beads task. Future

research could use both our task and the beads task in the same popu-

lation, in order to directly examine whether uncertainty reduction is a

necessary componentof control-seekingbehavior.Wealsodidnot take

measures of cognitive flexibility or self-control, which may influence

behavior. Our task operationalizes “control-seeking” as a preference

for dictating the experimental environment, via engaging in arbitrary

task changes that do not impact actual uncertainty about the task or

provide any other benefit to task performance. However, this behavior

could also be explained by other behaviors, including information-

seeking (in the form of checking or exploring the task space). Please

see the Supporting Information for a discussion on the different Con-

trol Option categories, which may speak to some of these alternative

explanations.

5 CONCLUSION

In contrast to our primary hypothesis, we found no evidence of a corre-

lation between arbitrary control-seeking and disordered eating (H1);

this was not influenced by attempting to avoid outcomes (H2), nor

was perfectionism related to the trade-off between point deduction

and control-seeking (H3). There was a weak exploratory relationship

between OCD symptoms and control-seeking behavior, but this war-

rants replication. This research will help us to understand who may be

vulnerable to different behaviors and thus better target treatments.

ACKNOWLEDGMENTS

Wewould like to thank the Neuroscience andMental Health group for

their feedback on early designs of this task and their support. Thiswork

was supportedbyaMedicalResearchCouncil senior nonclinical fellow-

ship (MR/R020817/1) toO.J.R. The funder hadno role in thedesign and

conduct of the study; collection,management, analysis, and interpreta-

tionof thedata; preparation, review, or approval of themanuscript; and

decision to submit themanuscript for publication.

CONFLICT OF INTEREST STATEMENT

O.J.R.’s MRC senior fellowship is partially in collaboration with Cam-

bridge Cognition (who plan to provide in-kind contribution) and he

is running an investigator-initiated trial with medication donated by

Lundbeck (escitalopramandplacebo, no financial contribution).Healso

holds an MRC-Proximity to discovery award with Roche (who provide

in-kind contributions and have sponsored travel for ACP) regarding

work on heart-rate variability and anxiety. He has also completed con-

sultancy work on affective bias modification for Peak, online CBT for

IESOdigital health, and on neuralmechanisms of anxiety for Roche and

Blackthorn therapeutics. O.J.R. previously sat on the committee of the

BritishAssociationofPsychopharmacology.A.C.P. has received funding

from theWellcome Trust (Grant ref: 226694/Z/22/Z). A.S.-D. declares

no conflicts of interest.

DATA AVAILABILITY STATEMENT

All data, materials, and code, alongside the preregistration for

this study, are available at https://osf.io/r5f83/?view_only=163d208

ce5b54642b6bc496839974868.

ORCID

Ashley Slanina-Davies https://orcid.org/0000-0002-8445-5963

AlexandraC. Pike https://orcid.org/0000-0003-1972-5530

PEER REVIEW

The peer review history for this article is available at https://publons.

com/publon/10.1002/brb3.3105

 2
1
5
7
9
0
3
2
, 0

, D
o
w

n
lo

ad
ed

 fro
m

 h
ttp

s://o
n
lin

elib
rary

.w
iley

.co
m

/d
o
i/1

0
.1

0
0
2
/b

rb
3
.3

1
0
5
 b

y
 U

n
iv

ersity
 L

ib
rary

, W
iley

 O
n
lin

e L
ib

rary
 o

n
 [0

4
/0

7
/2

0
2
3
]. S

ee th
e T

erm
s an

d
 C

o
n
d
itio

n
s (h

ttp
s://o

n
lin

elib
rary

.w
iley

.co
m

/term
s-an

d
-co

n
d
itio

n
s) o

n
 W

iley
 O

n
lin

e L
ib

rary
 fo

r ru
les o

f u
se; O

A
 articles are g

o
v

ern
ed

 b
y
 th

e ap
p
licab

le C
reativ

e C
o

m
m

o
n
s L

icen
se



SLANINA-DAVIES ET AL. 9 of 10

REFERENCES

Arcelus, J. (2011). Mortality rates in patients with anorexia nervosa and

other eating disorders: A meta-analysis of 36 studies. Archives of General

Psychiatry, 68, 724–731. https://doi.org/10.1001/archgenpsychiatry.

2011.74

Anwyl-Irvine, A. L., Massonnié, J., Flitton, A., Kirkham, N., & Evershed,

J. K. (2020). Gorilla in our midst: An online behavioral experiment

builder. Behavior Research Methods, 52, 388–407. https://doi.org/10.

3758/s13428-019-01237-x

Birrell, J., Meares, K., Wilkinson, A., & Freeston, M. (2011). Toward a defini-

tion of intolerance of uncertainty: A review of factor analytical studies

of the intolerance of uncertainty scale. Clinical Psychology Review, 31,

1198–1208. https://doi.org/10.1016/j.cpr.2011.07.009

Brown, M., Robinson, L., Campione, G. C., Wuensch, K., Hildebrandt, T., &

Micali, N. (2017). Intolerance of uncertainty in eating disorders: A sys-

tematic review and meta-analysis: Intolerance of uncertainty in eating

disorders. European Eating Disorders Review, 25, 329–343. https://doi.

org/10.1002/erv.2523

Barca, L., & Pezzulo, G. (2020). Keep your interoceptive streams under

control: An active inference perspective on anorexia nervosa. Cogni-

tive, Affective & Behavioral Neuroscience, 20, 427–440. https://doi.org/10.

3758/s13415-020-00777-6

Dalgleish, T., Tchanturia, K., Serpell, L., Hems, S., de Silva, P., & Treasure, J.

(2001). Perceived control over events in theworld in patientswith eating

disorders: A preliminary study. Personality and Individual Differences, 31,

453–460. https://doi.org/10.1016/S0191-8869(00)00150-1

Egan, S. J., Shafran, R., Lee,M., Fairburn, C. G., Cooper, Z., Doll, H. A., Palmer,

R. L., & Watson, H. J. (2016). The reliability and validity of the clinical

perfectionism questionnaire in eating disorder and community samples.

Behavioural and Cognitive Psychotherapy, 44, 79–91. https://doi.org/10.

1017/S1352465814000629

Freeston, M. H., Rhéaume, J., Letarte, H., Dugas, M. J., & Ladouceur, R.

(1994). Why do people worry? Personality and Individual Differences, 17,

791–802. https://doi.org/10.1016/0191-8869(94)90048-5

Foa, E. B., Huppert, J. D., Leiberg, S., Langner, R., Kichic, R., Hajcak, G., &

Salkovskis, P. M. (2002). The Obsessive-Compulsive Inventory: Devel-

opment and validation of a short version. Psychological Assessment, 14,

485–496. https://doi.org/10.1037/1040-3590.14.4.485

Fairburn, C. G., Cooper, Z., & Shafran, R. (2003). The Clinical Perfectionism

Questionnaire. APA PsycTests.

Faul, F., Erdfelder, E., Lang, A.-G., &Buchner, A. (2007). G*Power 3: A flexible

statistical power analysis program for the social, behavioral, andbiomed-

ical sciences. Behavior Research Methods, 39, 175–191. https://doi.org/

10.3758/BF03193146

Frank, G. K.W., Roblek, T., Shott,M. E., Jappe, L.M., Rollin,M. D. H., Hagman,

J. O., & Pryor, T. (2012). Heightened fear of uncertainty in anorexia and

bulimia nervosa. International Journal of Eating Disorders, 45, 227–232.

https://doi.org/10.1002/eat.20929

Froreich, F. V., Vartanian, L. R., Grisham, J. R., & Touyz, S. W. (2016). Dimen-

sions of control and their relation to disordered eating behaviours

and obsessive-compulsive symptoms. Journal of Eating Disorders, 4, 14.

https://doi.org/10.1186/s40337-016-0104-4

Garner, D. M., Olmsted, M. P., Bohr, Y., & Garfinkel, P. E. (1982).

The eating attitudes test: Psychometric features and clinical cor-

relates. Psychological Medicine, 12, 871–878. https://doi.org/10.1017/

s0033291700049163

Godier, L. R., & Park, R. J. (2014). Compulsivity in anorexia nervosa: a trans-

diagnostic concept. Frontiers in Psychology, 5. https://doi.org/10.3389/

fpsyg.2014.00778

Goodwin, L. D., & Leech, N. L. (2006). Understanding correlation: Fac-

tors that affect the size of r. The Journal of Experimental Education, 74,

249–266. https://doi.org/10.3200/JEXE.74.3.249-266

Huq, S. F., Garety, P. A., & Hemsley, D. R. (1988). Probabilistic judge-

ments in deluded and non-deluded subjects. The Quarterly Journal of

Experimental Psychology Section A,40, 801–812. https://doi.org/10.1080/

14640748808402300

Harrison, A., Treasure, J., & Smillie, L. D. (2011). Approach and avoid-

ance motivation in eating disorders. Psychiatry Research, 188, 396–401.

https://doi.org/10.1016/j.psychres.2011.04.022

Hauser, T. U., Moutoussis, M., Dayan, P., Dolan, R. J., NSPN Consortium.

(2017). Increased decision thresholds trigger extended information

gathering across the compulsivity spectrum. Translational Psychiatry, 7,

1296. https://doi.org/10.1038/s41398-017-0040-3

Jacoby, R. J., Abramowitz, J. S., Buck, B. E., & Fabricant, L. E. (2014). How

is the beads task related to intolerance of uncertainty in anxiety disor-

ders? Journal of Anxiety Disorders, 28, 495–503. https://doi.org/10.1016/

j.janxdis.2014.05.005

Kesby, A., Maguire, S., Brownlow, R., & Grisham, J. R. (2017). Intolerance of

uncertainty in eatingdisorders:Anupdateon the field.Clinical Psychology

Review, 56, 94–105. https://doi.org/10.1016/j.cpr.2017.07.002

Kroenke, K., Strine, T. W., Spitzer, R. L., Williams, J. B. W., Berry, J. T., &

Mokdad, A. H. (2009). The PHQ-8 as a measure of current depression in

the general population. Journal of Affective Disorders, 11(1-3), 163–173.

Rosenberg, M. (1965). Society and the adolescent self-image. Princeton

University Press. https://doi.org/10.1515/9781400876136

Patton, H. (1995). Factor structure of the Barratt impulsiveness scale.

Journal of Clinical Psychology, 51(6), 768–774.

Steinhausen,H.-C. (2002). Theoutcomeof anorexianervosa in the20th cen-

tury. American Journal of Psychiatry, 159, 1284–1293. https://doi.org/10.

1176/appi.ajp.159.8.1284

Shafran, R., Cooper, Z., & Fairburn, C. G. (2002). Clinical perfectionism: A

cognitive–behavioural analysis.Behaviour Research andTherapy,40, 773–

791. https://doi.org/10.1016/S0005-7967(01)00059-6

Polivy, J., & Herman, C. P. (2002). Causes of eating disorders. Annual Review

of Psychology, 53, 187–213. https://doi.org/10.1146/annurev.psych.53.

100901.135103

Spitzer, R. L., Kroenke, K., Williams, J. B. W., & Löwe, B. (2006). A brief

measure for assessing generalized anxiety disorder: TheGAD-7.Archives

of Internal Medicine, 166, 1092–1097. https://doi.org/10.1001/archinte.

166.10.1092

Murphy, R., Straebler, S., Cooper, Z., & Fairburn, C. G. (2010). Cogni-

tive behavioral therapy for eating disorders. Psychiatric Clinics of North

America, 33, 611–627. https://doi.org/10.1016/j.psc.2010.04.004

Rawal, A., Park, R. J., & Williams, J. M. G. (2010). Rumination, experien-

tial avoidance, and dysfunctional thinking in eating disorders. Behaviour

Research and Therapy, 48, 851–859. https://doi.org/10.1016/j.brat.2010.

05.009

Nikodijevic, A., Buck, K., Fuller-Tyszkiewicz, M., de Paoli, T., & Krug, I.

(2018). Body checking and body avoidance in eating disorders: Sys-

tematic review and meta-analysis. European Eating Disorders Review, 26,

159–185. https://doi.org/10.1002/erv.2585

Palan, S., & Schitter, C. (2018). Prolific.ac—A subject pool for online experi-

ments. Journal of Behavioral and Experimental Finance, 17, 22–27. https://

doi.org/10.1016/j.jbef.2017.12.004

Palmieri, S., Mansueto, G., Ruggiero, G. M., Caselli, G., Sassaroli, S., & Spada,

M. M. (2021). Metacognitive beliefs across eating disorders and eating

behaviours: A systematic review. Clinical Psychology & Psychotherapy, 28,

1254–1265. https://doi.org/10.1002/cpp.2573

Sternheim, L., Konstantellou, A., Startup, H., & Schmidt, U. (2011a). What

does uncertainty mean to women with anorexia nervosa? An interpre-

tative phenomenological analysis. European Eating Disorders Review, 19,

12–24. https://doi.org/10.1002/erv.1029

Sternheim, L., Startup, H., & Schmidt, U. (2011b). An experimental explo-

ration of behavioral and cognitive–emotional aspects of intolerance of

uncertainty in eating disorder patients. Journal of Anxiety Disorders, 25,

806–812. https://doi.org/10.1016/j.janxdis.2011.03.020

Sarra, S. R., & Abar, C. C. (2022). Perceptions of control and disor-

dered eating behaviors during college transitions. Journal of American

 2
1
5
7
9
0
3
2
, 0

, D
o
w

n
lo

ad
ed

 fro
m

 h
ttp

s://o
n
lin

elib
rary

.w
iley

.co
m

/d
o
i/1

0
.1

0
0
2
/b

rb
3
.3

1
0
5
 b

y
 U

n
iv

ersity
 L

ib
rary

, W
iley

 O
n
lin

e L
ib

rary
 o

n
 [0

4
/0

7
/2

0
2
3
]. S

ee th
e T

erm
s an

d
 C

o
n
d
itio

n
s (h

ttp
s://o

n
lin

elib
rary

.w
iley

.co
m

/term
s-an

d
-co

n
d
itio

n
s) o

n
 W

iley
 O

n
lin

e L
ib

rary
 fo

r ru
les o

f u
se; O

A
 articles are g

o
v

ern
ed

 b
y
 th

e ap
p
licab

le C
reativ

e C
o

m
m

o
n
s L

icen
se



10 of 10 SLANINA-DAVIES ET AL.

College Health, 70(7), 2091–2098. https://doi.org/10.1080/07448481.

2020.1842745

van Hoeken, D., & Hoek, H. W. (2020). Review of the burden of eating

disorders: Mortality, disability, costs, quality of life, and family bur-

den.Current Opinion in Psychiatry, 33, 521–527. https://doi.org/10.1097/

YCO.0000000000000641

SUPPORTING INFORMATION

Additional supporting information can be found online in the Support-

ing Information section at the end of this article.

How to cite this article: Slanina-Davies, A., Robinson, O. J., &

Pike, A. C. (2023). Eating disorder symptoms and

control-seeking behavior. Brain and Behavior, e3105.

https://doi.org/10.1002/brb3.3105

 2
1
5
7
9
0
3
2
, 0

, D
o
w

n
lo

ad
ed

 fro
m

 h
ttp

s://o
n
lin

elib
rary

.w
iley

.co
m

/d
o
i/1

0
.1

0
0
2
/b

rb
3
.3

1
0
5
 b

y
 U

n
iv

ersity
 L

ib
rary

, W
iley

 O
n
lin

e L
ib

rary
 o

n
 [0

4
/0

7
/2

0
2
3
]. S

ee th
e T

erm
s an

d
 C

o
n
d
itio

n
s (h

ttp
s://o

n
lin

elib
rary

.w
iley

.co
m

/term
s-an

d
-co

n
d
itio

n
s) o

n
 W

iley
 O

n
lin

e L
ib

rary
 fo

r ru
les o

f u
se; O

A
 articles are g

o
v

ern
ed

 b
y
 th

e ap
p
licab

le C
reativ

e C
o

m
m

o
n
s L

icen
se


	Eating disorder symptoms and control-seeking behavior
	Abstract
	1 | INTRODUCTION
	2 | METHODS
	2.1 | Procedure
	2.2 | Participants
	2.3 | Task
	2.4 | Questionnaires
	2.5 | Hypotheses
	2.5.1 | H1: Those with disordered eating will engage in more control-seeking behavior
	2.5.2 | H2: Avoid conditions will increase instances of control-seeking behavior in those with disordered eating, when compared to Obtain conditions
	2.5.3 | H3: Instances of control-seeking will correlate negatively with perfectionism in Cost conditions

	2.6 | Analysis
	2.7 | Preregistered exploratory analysis

	3 | RESULTS
	3.1 | Characterizing the control task
	3.2 | Hypothesis testing
	3.2.1 | H1: No relationship between ED symptoms and Control Option selection
	3.2.2 | H2: No relationship between the effect of “avoid” condition on Control Option selection and ED symptoms
	3.2.3 | H3: No relationship between the effect of “cost” condition on Control Option selection and self-reported perfectionism
	3.2.4 | Sensitivity analyses
	3.2.5 | Exploratory analysis


	4 | DISCUSSION
	4.1 | Task characterization
	4.2 | H1: No relationship between control-seeking and ED symptoms
	4.3 | Relationship between control-seeking and obsessive-compulsive symptoms
	4.4 | H2: No relationship between our “avoidance” manipulation and ED symptoms
	4.5 | H3: No relationship between our “cost” manipulation and self-reported perfectionism
	4.6 | Limitations

	5 | CONCLUSION
	ACKNOWLEDGMENTS
	CONFLICT OF INTEREST STATEMENT
	DATA AVAILABILITY STATEMENT

	ORCID
	PEER REVIEW

	REFERENCES
	SUPPORTING INFORMATION


