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Abstract. Eating disorder has created severe health problems for people different in gender, age 
and culture. The cognitive process varies depending on different types of the eating disorder. The 
current study of the cognitive process, including impulsivity (including motor response and decision 
domain), behavioral flexibility (including set shifting and goal-directed behavior), and attention bias 
are reviewed for eating disorders including Anorexia Nervosa (AN), Bulimia Nervosa (BN), and Binge 
Eating Disorder (BED). Then, the difference in decision-making is specifically discussed between 
AN, BN, and BED, indicating that decision impairment may reflect the trait of different types of the 
eating disorder. Besides, the decision-making process may reflect the different behavior of eating 
disorders. The article aims to categorize further subtypes of eating disorders and the 
conceptualization of AN-R (Restrictive type of Anorexia Nervosa), AN-B (Binging type of Anorexia 
Nervosa), BN, and BED. The result can bring more insights into neuroimaging to identify the 
underlying impairment, especially for the biological or cognitive endophenotypes that may attribute 
to impulsive and compulsive behavior for differentiating subtypes of obesity.  
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1. Introduction 

Eating disorders (EDs) are mental health disorders with increased morbidity and all-cause 
mortality [1,2], characterized by persistent abnormal eating habits and eating-related behavior that 
will negatively impact a person's mental and physical health. The types of eating disorders include 
Anorexia Nervosa (AN), Bulimia Nervosa (BN), and Binge Eating Disorder (BED). The 
categorization is based on the difference in signs, symptoms and food-related behaviors, which need 
to diagnose differently with different treatments. AN is characterized by self-induced weight loss 
with body weight maintained at least 15% below expected or Body Mass Index (BMI) less than 7.5 
and sustained by the patient disregard of the severe negative impact on health. The cause may be the 
distorted body image and anxiety resulting from low self-esteem. The subtype of AN is categorized 
by the difference in behavior/strategy in food consumption. The restrict type AN-R is figured by strict 
and limited food consumption without purging behavior, while the AN-BE involves purging behavior. 
The BN is characterized by repeated and persistent overeating and excessive preoccupation with 
control of weight through dreading of fatness or purging. BED is characterized by episodic excessive 
food consumption without purging behavior. Since the categorization of the phase instead of trait, for 
example, the BN is the early stage of AN, which means the cognitive process of different eating 
disorders is not only different. However, it may also have overlaps, which need to be explored further 
to understand the underlying mechanism for different types of behavior and the change from one 
behavior to the other. The cognitive impairment of impulsivity, compulsivity, and attentional bias are 
included to categorize different eating disorders and reflect the corresponding brain substrate and 
conceptualization of eating disorders. 
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2. Cognitive Process and Bias 

2.1 Impulsivity 

Impulsivity is actions taken without the foresight of risk or in an inappropriate situation. In addition, 
it is used to predict substance escalation and compulsive drug-seeking behavior. Impulsivity can be 
divided into motor response and decision domain, which have overlapping, discrete, neutral substrates 
[3]. 

2.1.1 Motor Response 

The motor response-ability is the ability to switch to unconscious control while people are focused 
on another task, which involves motor response inhibition and waiting for impulsivity [3]. The former 
is the capacity to inhibit a preoccupied response, and the latter measures the anticipatory response to 
a cue that predicts reward [4]. Motor response inhibition is used for the measurement of cognitive 
impairment. For example, eating disorder participants may not be able to inhibit the food cues like 
the smell or visual exposure, which leads to actions like binging. As for the waiting response 
measurement, the eating disorder patients may not be able to wait to act before the scheduled task, 
and in addiction the task is usually expressed by the motivation to act and the inability to inhibit 
specific behavior. In motor response inhibition, the stop/no stop task measures the participants' ability 
to inhibit a response. Before the test, the participants learned about the item that indicated they to 
press a button and the item indicating not press (for example, yellow circle is pressing the button and 
blue is not pressed), then under limited time, the accuracy and time for response are measured, the 
lower accuracy and the longer response time indicating the lack of capability of an individual to 
inhibit dysfunctional thoughts and behaviors. Since the meta-analysis demonstrated the association 
between attention-hyperactivity and impulse control impairments [5], the task used to measure 
impulse control impairment in substance use disorders, particularly to stimulants, nicotine [6]. 
Moreover, the stop signal task is used for measurements of action cancellation, where the participants 
must respond to an arrow stimulus but only select one of two options depending on the direction of 
the arrow.  

Under the go/no go task, the study showed BED obesity group made more errors under food-
related cues than the non-BED obesity group [7], and another study showed BED participants made 
more errors under food cues compared with non-food cues [8,9]. The study for BN also illustrated 
impairment under similar tasks and especially for the food-related cues [10]. The result illustrated the 
lack of capability to inhibit, especially food-related items for BED and BN, which reflected in their 
binging behavior and not in general impairment in cognitive inhibition ability, and the incapability of 
inhibition in food may result in a higher probability for them to exert the behavior, which is binging 
to relieve the craving. As for waiting impulsivity, no sufficient study has been found for AN and BN, 
but for BED patients, the study shows no difference between BED and non-BED patients [11,12]. 

2.1.2 Decision Bias 

Decision bias is the tendency to make decisions or take actions unknowingly and irrationally. The 
result in the decision domain can reflect further the categorization of the subtypes of the eating 
disorder. The delay discounting and risk decision-making are discussed.  

2.1.2.1 Delay Discounting 
The delay discounting task is used to measure decisional impulsivity since the participants need to 

choose between the immediate but less reward and the long-term, but more reward, the ability to 
delay gratification indicates the capability to cope with the impulsivity under decision.  

Under multiple cues, both BED and non-BED have common impairment in delay discounting for 
mild to moderate obesity. However, for morbid obesity, BED patients discounted at a greater value 
than non-BED. Also, the degree of obesity affects delay discounting among both BED and non-BED, 
figured by a higher degree of discounting under a more significant degree of obesity [13]. Since the 
impairment is under multiple cues not only focused on the food-related cues, the wider impairment 
in cognitive function should be considered. Moreover, whether the impairment reflects the phase of 
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obesity can be further understood through neuroimaging. Since the higher degree of obesity shows a 
difference in impairment between BED and non-BED patients, it could be the difference in self-
control for BED patients in a risk situation. Regardless of high obesity, the BED still has binging 
behavior which may reflect their lack of self-control in long-term physical health and more focus on 
the short-term food reward. For non-BED patients, the delay discounting, even though the decision-
making ability was impaired to a greater extent when the obesity degree increased but did not have 
risky behavior like binging. But for BED, the decision-making is impaired to a greater extent, so the 
binging behavior is acted regardless of the risk in behavior itself or the risk of obesity. No difference 
under the low degree of obesity, which may be due to the individual difference among BED in 
decision-making. Further studies need to determine if the BED patients with decision bias are more 
likely to shift from moderate to a high degree of obesity compared to the BED patients without 
decision bias, so it resulted in the sample bias. Alternatively, it may be due to the lower subjective 
value of the negative impact compared to the actual impact for high-degree obesity BED patients than 
the moderate-degree obesity BED patient, resulting in their higher discounting rate in delay in 
gratification. However, both results suggested a difference in decision-making bias among BED 
patients. 

Moreover, AN patients illustrated a stronger ability to delay discounting compared to health-
controlled individuals, and after weight restoration, AN has no difference from the health-controlled 
(HC) individuals [14]. The stronger self-control for AN may reflect their purging/restricting behavior, 
and the result after weight restoration may indicate the decision bias for AN to be a phase instead of 
a trait, suggesting the decision-making behavior can be altered. The correlation of self-controlled 
ability and weight for BED and AN patients may reflect the cognitive bias of decision-making under 
all eating disorder spectrums and indicate the decision impairment of obese participants. The weight 
may reflect the different behavior used to control the calories, like AN, and neglect the effect of the 
calories, like BED. 

2.1.2.2 Risk-Taking Bias 
Further investigating the risk-taking decision domain, the Iowa Gambling Task (IGT) measures 

the preference for risky and disadvantageous choices under uncertainty. Participants are told to pick 
from four decks with unknown loss or gain during the task. The decks are figured by overall gain or 
overall loss, and the ability of the participant to judge from the average outcome of each desk to 
determine their choice and win the most scores are used to measure the judgment for risk-taking under 
uncertainty. The game of dice task is also used to reflect the risk-taking for probabilistic risk. In the 
task, the participant was asked to bet on the results of a dice which was separated into four possible 
risk levels. The risk will be a possible gain (if the bet is correct) and loss (if the bet is wrong). For 
example, the level can be £1000, £500, £100, £50 loss or gain. The task is used to value the 
participants' tolerance towards probabilistic risk. 

Under IGT, both BED and AN illustrated impairment in risk judgment [4], which can reflect their 
risky food consumption behavior through binging or restricting regardless of the potential risk. Under 
the game of dice task, in BED subjects with lower BMIs compared to the non-BED group, greater 
risk seeking under explicit probabilistic risk is observed to monetary rewards, whereas this shifts to 
risk aversion in BED subjects with higher BMIs [4]. The relation of BMI in risk-seeking behavior for 
BED obesity patients may reflect the different stages of binging. As at an earlier stage, the binging 
may be more tolerated regardless of the health risk. When shifting to a higher BMI, the risk is less 
tolerated. A similar study illustrated that the BED made a riskier choice which is figured by their 
subjective belief that the probabilistic reward is more likely to occur than the objective probability 
[15]. The study investigated the risk choice between certain and risky choice (e.g., the choice between 
a certain or risky choice with known probability, which may reflect their subjective belief of the 
higher 'gain' in binging, the in-control feeling expressed by large consumption of food or the relieve 
of anxiety or reward of high-calorie food (depends on the individual trigger), and lower value of 'loss', 
which is the subjective judgement of health consequence, compared to the reality. The study also 
observed binge eating severity scores positively correlated with probability weighting to reward 
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anticipation and negatively correlated with lose anticipation [15], which further consolidated the 
result of their subjective belief of a higher probability of gain and lower probability of loss compared 
to objective reality. The BED patients also illustrated impaired sensitivity, illustrated by greater risk 
preference to low-risk losses, while the non-BED obese group has more risk averse to high-risk loss 
[4]. For AN patients, the IGT score was significantly different between symptomatic AN patients and 
HCs, but not between recovered AN patients and HCs [16]. Given that during the experiment, there 
is no indication of the relation between starvation or depression or mean age with the impairment of 
risk-taking [16], those variables can be ruled out of the compound variables. However, the result of 
decision-making after recovery needs to be measured to indicate whether risk-taking is a trait for AN 
or a phase. Moreover, Garrido & Subirá (2013) also found a correlation between decision-making 
and impulsivity only in purging EDs [17].  

For the difference between the decision-making between AN and BN, decision-making in AN 
would be characterized by impaired learning/memory functions, whereas decision-making in BN 
would be characterized by heightened sensitivity to reward as opposed to punishment [17]. The 
further study illustrated the lack of long-term alteration in strategy or improvement for the same task 
[18] for AN patients, which reflects the impairment in memory. Because in the long-term, AN can 
learn from the previous disks to make next better judgement. And also, the impairment in learning 
ability as the strategy isn't improved, given the tracking record of their choice for each game in the 
study. This can also reflect in their behavior. For AN, the previous negative impact of 
purging/restricting cannot be retrieved, so similar behavior persists constantly, and the impairment in 
learning may result in the incapability to change the behavior. And BN has attenuated brain 
activations in the reward circuitry in response to food rewards, which is believed to drive increased 
reward-seeking behavior [17]. For BN, the higher sensitivity of reward compared to punishment 
illustrates their subjective bias of overvaluing the reward of purging, which may be the temporary 
relief of anxiety and undervaluing the long-term impact on health, compared with objective reality. 

For the subtype of AN: AN-R and AN-BE, since the result showed the loss aversion in the 
restrictive subtype was greater than that in the binge-purge subtype in both subsamples [17, 19], this 
may explain the different strategies AN-R and AN-BE utilized for food consumption. Since they both 
have higher anxiety towards potential weight gain for food, both AN-R and AN-BE value food 
negatively. But AN-R expresses in a more averse way through restricting, and AN-BE expresses in a 
less averse way which is binge-purging. Since poor nutritional status, the severity of symptoms, and 
general cognitive impairment in AN subjects do not appear to be responsible for their deficit on the 
GT [17], which means the decision-making difference among the subtype of AN is a trait instead of 
a phase. In fact, the long-term AN-R's result of GT illustrated their persistency in preference for 
disadvantageous dicks [18], which may indicate their impairment in learning since the persistence of 
behavior is unchanged regardless of negative impact. However, AN-BE did not have a significant 
advantageous or disadvantageous strategy [17]. Therefore, preference and persistence can illustrate 
their food consumption strategy. For AN-R, the view of food will be relatively more negative since 
restricting food may reflect a more negative view of food than binge-purging food, as reflected by 
the preference for disadvantageous strategy. Moreover, persistence illustrates that the learning ability 
of AN-R is also more impaired, so it is difficult for them to realize the negativity and change the 
behavior. 

Nevertheless, whether the difference in strategy is a phase or trait needs to be further discussed. 
The different impairment and biases may be due to the different process of cognitive processing, but 
whether the AN-R is a phase of AN-BE or a distinct type need to be differentiated. Moreover, the 
similarity between AN and OCD needs to be further explored [20], driven by the same cognitive 
process and the behavior overlap of AN and OCD. Relevant research evaluated that there is no 
decision-making difference for AN patients before or after treatment [20], indicating that the different 
strategies are a trait instead of a phase. Further exploration of biological or cognitive endophenotypes 
that may contribute to impulsive and compulsive behavior for differentiating subtypes can be 
investigated in the future. 
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2.2 Attention Bias 

The study also showed that the PVL model deconstructs IGT performance into learning/memory, 
feedback sensitivity, and response consistency parameters [18]. The result showed the impairment in 
learning as the persistency in underperformance and no improvement under the same IGT task [18]. 
Since attentional impulsivity was significantly and negatively correlated with learning in AN [18], 
learning incapability may result from attentional bias. The AN patient may focus too much on the 
negativity of gaining weight and refuse or be incapable of learning from the negative physical impact 
of restriction. As for BED, the study illustrated susceptibility of impairment in working memory and 
attentional bias, which can reflect in the impaired self-regulation behavior under food cues for BED 
[4]. This could also reflect in their focus on food and exert compulsive binging behaviour for their 
strong attention. 

2.3 Behavioral Inflexibility 

When it comes to the behavioral flexibility, set-shifting is measured. Set-shifting is the ability to 
shift from different tasks or mental sets for flexibility measurements. Individuals with rigid thinking 
styles and strict values or behavior will illustrate inflexibility in set-shifting tasks. In the article, the 
Wisconsin Card method is used. Where the participant must choose from four cards matched to one 
question card, the pattern can be color, shape, or number based on specific rules but change over time. 
Must match cards to 1 of 4 cards, which differ by specific dimensions (color, shape, or number). For 
example, if the rule a shift from matching in number instead of matching in color, but the participant 
can not identify the change, then the set-shifting may be impaired after several additional tests with 
similar results.  

The study shows that the set-shifting impairment is more significant for BED patients than non-
BED patients with moderate obesity, but no difference for more severe obesity [4]. The result showed 
the behavior inflexibility in set-shifting may at a moderate level, reflect the compulsive behavior of 
BED and explain their behavior which may harm the physical and mental health, is difficult to stop 
or alter and eventually turn into binging. Since the severe obesity group has a similar result for set-
shifting, the result illustrated that the severe obesity patient might have a similar behavioral 
inflexibility related to food consumption, even though the binging behavior is not observed. The 
cognitive impairment of severe obesity and BED may suggest that additional cognitive treatment 
should be used to support severely obese patients' mental processes. For the AN and BN patients, the 
difficulties shifting set seemed to be particularly marked in those with mixed symptoms of restriction 
and binging and/or purging and lesser degrees of set-shifting difficulties in those recovered from AN. 
However, in general, the AN and BN have impaired set-shifting [21]. Since the mixed symptoms 
illustrate that the impairment may reflect both AN and BN binging/restricting behavior and be 
signified or amplified by previous illness (previously binging or restricting), but it is a phase instead 
of a trait. Because after the recovery, the cognitive process showed improvement. 

Regarding the goal-directed behavior impairment for BED and shift toward model-free habitual 
behaviors, the two-step task is used for assessment. During the task, two types of reinforcement 
learning (RL) are assessed: model-free and model-based RL. The participant needs to make two 
sequential decisions with different stimuli. For the first stage, the choices are associated with one of 
the two-second stages, and one first stage is associated with the second stage with different probability 
(e.g. 2a is 30% and 2b is 70%). Moreover, each second stage is associated with some probability of 
winning the reward, which may change during the task. In order to succeed in the task, the goal of 
the subject is to maximize the rewards in the second stage. Ideal performance would entail identifying 
the most rewarding second stage (e.g., 2b) and making first-stage choices that make this result more 
likely (e.g., the first-stage choice that results in 2b 70% of the time. The task can be used to test for 
model-based goal-directed behavior or model-free habitual behavior since the participant needs to 
discover and adapt the particular model underlying the probability of reward in each stage of the task 
to succeed in the test. According to the study, BED illustrated a tendency towards habitual behavior. 
The model-free preference is also reflected in other compulsive disorders like substance addiction 



Journal of Education, Humanities and Social Sciences EPHHR 2022
Volume 8 (2023) 
 

2457 

[18]. The result can also reflect the failure of BED in adapting healthier behavior due to the lack of 
goal-directed cognitive modelling ability to gain the maximum 'reward' in different situations. The 
neuroimaging result also shows the lower medial or frontal cortex and ventral striatal volume, similar 
to the compulsive disorder patients [18]. Furthermore, the perseverance of behavior reflected by 
choosing the same stimulus irrespective of the outcome made the BED patients less likely to change 
their behavior and easier to adapt to the habitual behavior of binging. 

The exploratory is also measured for both BED and non-BED. In the task, subjects chose the time 
to stop a clock, resulting in either random wins or losses. In addition, the tendency to stay and exploit 
the same time choice or explore alternate times were assessed. The results showed that BED is more 
exploratory in the loss domain than non-BED [15]. Since the BED has less avoidance of uncertainty 
and is more exploratory in the losses, that may explain their binging behavior, which values less 
uncertainty in the damage to health and more aggressive food consumption in terms of the exploratory 
in the losses. 

3. Discussion 

In summary, for the different cognitive processes, the different types of eating disorders illustrated 
different biases. For impulsivity, both BN and BED illustrated motor inhibition impairment under the 
food cues, which may result in binging behavior as an active response due to the incapability of 
inhibiting food cues. And, the decision-making for BED is impaired at a high degree of obesity, not 
a low degree, whether only the decision-biased BED patients are more likely to shift from moderate 
to high degree obesity which is driven by individual difference, or it is the subjective difference value 
of the food reward between high and moderate obese BED patients need to be further explored. For 
AN, the decision-making was reflected by stronger self-control but altered to no difference between 
HC after weight restoration, which suggested the bias is a phase and can be altered through the change 
in behavior. Both BED and AN have impaired risk judgment. For BED patients, the impairment is 
figured by a higher subjective belief in a positive outcome than reality and a lower subject belief in a 
negative outcome than reality, which may reflect their binging behavior. More specifically, they value 
more about the 'gain' in food consumption but value less about the 'loss' in health. Moreover, AN's 
impairment is reversible after recovery, which illustrates as a phase, not a trait for AN. AN's decision 
impairment reflected impairment in learning and memory. In contrast, BN's decision impairment was 
reflected by higher sensitivity to reward compared to losses, which illustrated a similar response with 
the BED patients. This can be further reflected in the subtype of AN as AN-BE illustrated a similar 
response by lower loss aversion than AN-R, and AN-R illustrated more severe impairment in learning 
and memory. Both relationships between binging behavior and risk-taking need to be further 
understood through neuroimaging as it is reflected in behavior involving binging across all eating 
disorder spectrums. The attention bias of AN and BED is reflected through the impairment in learning, 
and BED will be higher under food cues. As for behavioral inflexibility, for BED, the moderate obese 
degree illustrated a difference with the non-BED obese group, but at a higher degree, the obese group 
illustrated similar impairment in set-shifting. The set-shifting among the high-degree obese group 
needs to be further explored for a more comprehensive treatment of obesity. For AN and BN, the set-
shifting is both impaired but more significant for mixed symptoms and can be altered after recovery, 
which implies that the behavior change may change the cognitive bias in set-shifting as it is not a trait 
for the patients. As for the goal-directed behavior impairment, the BED has more tendency and higher 
perseverance towards habitual behavior and more exploration in the loss domain. 

4. Summary 

In conclusion, the different cognitive impairments reflected different behavior of different types 
of eating disorders, which suggested that therapy can reflect more on the behavior to make a 
judgement of the cognitive impairment in treatment. Moreover, the categorization of different eating 
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disorders showed overlaps in cognitive processes and behavior. However, whether one type of eating 
disorder is the phase of the other type or is a distinct trait need to be further explored. Furthermore, 
the similarity in behavior and cognitive process of eating disorders with other types of mental 
disorders like OCD needs to be further explored for insights into comorbidity. Moreover, in future 
research, the highly obese BED patients can be investigated more through neuroimaging compared 
to low obese BED as they reflect different cognitive biases in decision-making and the set-shifting, 
and whether the decision-making bias and risk-taking bias and set-shifting can be a measurement of 
the success in recovery for AN need to be taken into consideration. Also, the relationship between 
risk-taking and binging behavior can be further understood as the binging behavior patients, 
regardless of the type of eating disorder, illustrate the degree of overvalue reward in risk-taking 
compared to restricting type of eating disorder. The mental treatment for obesity was also suggested 
as studies showed various cognitive impairments for the group. Furthermore, the restricting type's 
impairment in learning and memory can be further explored, as its correlation with attention bias may 
be the cognitive bias for the behavior. The behavioral inflexibility in adapting a new model for BED 
and more exploration in the loss domain can be further focused on during the CBT treatment. 

References 
[1] Arcelus J, Mitchell AJ, Wales J, Nielsen. Mortality rates in patients with anorexia nervosa and other eating 

disorders. A meta-analysis of 36 studies. Arch Gen Psychiatry 68: 724–731. 

[2] Crow SJ, Peterson CB, Swanson SA, Raymond NC, Specker S, et al. Increased mortality in bulimia 
nervosa and other eating disorders. Am J Psychiatry 166: 1342–1346. 

[3] Dalley JW, Everitt BJ, Robbins TW. Impulsivity, compulsivity, and top-down cognitive control. Neuron. 
2011, 69(4): 680–694.  

[4] Voon, V. Cognitive biases in binge eating disorder: The hijacking of decision making. CNS Spectrums, 
2015, 20(6), 566-573. doi:10.1017/S1092852915000681. 

[5] Lipszyc J, Schachar R. Inhibitory control and psychopathology: a meta-analysis of studies using the stop 
signal task. J Int Neuropsychol Soc. 2010; 16(6): 1064–1076  

[6] Smith JL, Mattick RP, Jamadar SD, Iredale JM. Deficits in behavioural inhibition in substance abuse and 
addiction: a meta-analysis. Drug Alcohol Depend. 2014; 145: 1–33.  

[7] Mobbs O, Iglesias K, Golay A, Van der Linden M. Cognitive deficits in obese persons with and without 
binge eating disorder: investigation using a mental flexibility task. Appetite. 2011; 57(1): 263–271.  

[8] Svaldi J, Naumann E, Trentowska M, Schmitz F. General and food specific inhibitory deficits in binge 
eating disorder. Int J Eat Disord. 2014; 47(5): 534–542.  

[9] Wu M, Giel KE, Skunde M, et al. Inhibitory control and decision making under risk in bulimia nervosa 
and binge-eating disorder. Int J Eat Disord. 2013; 46(7): 721–728.  

[10] Wu, Mudan, et al. "Inhibitory Control in Bulimic-Type Eating Disorders: A Systematic Review and Meta-
Analysis." PLoS ONE, vol. 8, no. 12, 31 Dec. 2013, p. e83412. Gale Academic OneFile, 
link.gale.com/apps/doc/A477927010/AONE?u=ucl_ttda&sid=bookmark-AONE&xid=71f481b1. 
Accessed 25 Nov. 2022. 

[11] Voon V. Models of impulsivity with a focus on waiting impulsivity: translational potential for 
neuropsychiatric disorders. Curr Addict Rep. 2014; 1(4): 281–288. 

[12] Voon V, Irvine MA, Derbyshire K, et al. Measuring "waiting" impulsivity in substance addictions and 
binge eating disorder in a novel analogue of rodent serial reaction time task. Biol Psychiatry. 2014; 75(2): 
148–155. 

[13] Manwaring JL, Green L, Myerson J, Strube MJ, Wilfley DE. Discounting of various types of rewards by 
women with and without binge eating disorder: evidence for general rather than specific differences. 
Psychol Rec. 2011; 61(4): 561–582.  

[14] Decker JH, Figner B, Steinglass JE. On weight and waiting: delay discounting in anorexia nervosa 
pretreatment and posttreatment. Biological Psychiatry. Published online 23 December 2014. doi:10.1016/j. 
Biopsych, 2014.12.016.  



Journal of Education, Humanities and Social Sciences EPHHR 2022
Volume 8 (2023) 
 

2459 

[15] Morris, L. S., Baek, K., Kundu, P., Harrison, N. A., Frank, M. J., & Voon, V. Biases in the explore-exploit 
tradeoff in addictions: The role of avoidance of uncertainty. Neuropsychopharmacology, 2016, 41(4), 
940-948. doi: https: //doi.org/10.1038/npp.2015.208. 

[16] Adoue C, Jaussent I, Olie E, Beziat S, Van den Eynde F, Courtet P, Guillaume S. A further assessment of 
decision-making in anorexia nervosa. European Psychiatry, 2015, 30, 121–127.  

[17] Garrido I, Subirá S. Decision-making and impulsivity in eating disorder patients. Psychiatry Research 
207, 2013, 107–112. 

[18] Chan, T.W.S., Ahn, W.-Y., Bates, J.E., Busemeyer, J.R., Guillaume, S., Redgrave, G.W., Danner, U.N. 
and Courtet, P. Differential impairments underlying decision making in anorexia nervosa and bulimia 
nervosa: A cognitive modeling analysis. Int. J. Eat. Disord., 2014, 47: 157-167. https://doi-
org.libproxy.ucl.ac.uk/10.1002/eat.22223. 

[19] Sarah L. Brassard, Iris M. Balodis, A review of effort-based decision-making in eating and weight 
disorders, Progress in Neuro-Psychopharmacology and Biological Psychiatry, 
10.1016/j.pnpbp.2021.110333, 110, (110333), 2021.  

[20] Paolo Cavedini, Tommaso Bassi, Alessandro Ubbiali, Alessia Casolari, Silvia Giordani, Claudia Zorzi, 
Laura Bellodi: Neuropsychological investigation of decision-making in anorexia nervosa, Psychiatry 
Research, Volume 127, Issue 3, 2004, Pages 259-266, ISSN 0165-1781, 
https://doi.org/10.1016/j.psychres.2004.03.012. 

[21] Roberts, Marion E, Kate Tchanturia, and Janet L Treasure. "Exploring the Neurocognitive Signature of 
Poor Set-Shifting in Anorexia and Bulimia Nervosa." Journal of psychiatric research 44.14, 2010: 964–
970. Web. 


