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Introduction

Eating disorders (EDs) are conceptualized as disorders of under- and over-control, with impulsivity reflecting under-control. Extant research indicates that impulsivity and related factors such as reward sensitivity and punishment sensitivity may serve as trait-level transdiagnostic risk and/or maintenance factors in EDs. Findings on impulsivity and reward and punishment sensitivity by diagnosis are mixed and research on the relationship between these factors and ED symptoms, hospital course, and treatment outcomes is limited.





Methods

Participants (N = 228) were patients admitted to a specialized inpatient behavioral treatment program for EDs who agreed to participate in a longitudinal study and completed self-report measures of impulsivity, reward sensitivity, and punishment sensitivity at admission. Weight and ED symptomatology were measured at admission and discharge. Hospital course variables included length of stay and premature treatment dropout.





Results

Impulsivity was lower in individuals with anorexia nervosa (AN) restricting type compared to those with AN binge/purge type or bulimia nervosa; no other group differences were observed. Higher impulsivity was associated with greater bulimic symptoms on the Eating Disorder Inventory 2 (EDI-2) at admission. Impulsivity was not related to ED symptoms, weight outcomes, length of hospital stay, or treatment dropout at program discharge.





Conclusion

Impulsivity may help distinguish restrictive versus binge/purge EDs, but does not necessarily relate to discharge outcomes in an intensive inpatient ED program. Findings from this study provide novel contributions to the literature on personality traits in EDs and have important clinical implications. Results suggest that patients with higher levels of impulsivity or reward and punishment sensitivity can be expected to respond to inpatient treatment. Suggestions for future research are discussed.
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1 Introduction

Prior research has focused on trying to better understand individual-level variability in clinical course and treatment response within eating disorder (ED) diagnostic categories to improve treatment outcomes (1, 2). However, the current categorical diagnostic system proposed in The Diagnostic and Statistical Manual of Mental Disorders Fifth Edition (DSM-5) (3) has considerable limitations including poor diagnostic stability over time and heterogeneous symptom profiles within diagnosis (4, 5). As such, some have recommended classifying individuals with EDs based on comorbid psychopathology and associated features, such as personality traits (6). One such trait is impulsivity, which has been identified as a potential transdiagnostic risk and maintenance factor for EDs. Broadly defined as a tendency to act without forethought or planning and without adequate regard for potential risks or negative consequences (7, 8), impulsivity is understood as a multi-dimensional construct encompassing a number of lower-order behavioral, cognitive, and emotional facets (9, 10). Traditionally, bulimia nervosa (BN) has been viewed as a disorder of impulsivity, while anorexia nervosa (AN) has been viewed as a disorder of compulsivity, however, more recent theoretical models conceptualize impulsivity and compulsivity in EDs as existing on separate continuums that may overlap within the same individual (11, 12).

Related to impulsivity, Reinforcement Sensitivity Theory (RST; 13) describes two motivational factors thought to underlie impulsivity: the behavioral inhibition system (BIS, i.e., punishment sensitivity) involved in inhibiting behaviors or avoiding situations that may result in negative consequences, and the behavioral activation system (BAS, i.e., reward sensitivity), involved in motivating approach behavior toward rewarding stimuli. Like the related construct of impulsivity, reward sensitivity and punishment sensitivity are personality traits that may influence risk and maintenance of EDs. For instance, many ED symptoms (binge eating, dietary restriction) can be motivated by approaching rewarding stimuli (e.g., food) or avoiding punishment (e.g., weight gain, physical discomfort after eating, distress about eating feared or unfamiliar foods). Transdiagnostically, individuals with EDs consistently endorse higher punishment sensitivity compared to healthy controls (14–19) and individuals with restrictive EDs tend to endorse lower reward sensitivity (14, 15, 17) although the latter finding is less consistent across studies.

Trait impulsivity and BIS/BAS may help to explain heterogeneity in symptom profiles across ED diagnoses. For example, despite their overlapping diagnostic underpinnings, inter-individual differences in impulsivity and BIS/BAS may explain why individuals with BN and AN binge/purge subtype (AN-BP) are more prone to bingeing and purging as a consequence of dietary restriction or in response to negative emotions while those with AN restricting subtype (AN-R) are able to overcome their biological urge to eat in order to engage in severe calorie restriction. In support of this hypothesis, a number of studies have found higher impulsivity among those with binge/purge EDs compared to those with AN-R (14, 20–22), and impulsivity tends to be significantly related to measures of bulimic symptoms (23–25). Studies have also found higher punishment sensitivity (BIS) and lower reward sensitivity (BAS) in AN-R compared to AN-BP and BN (14, 15, 26, 27). Others however, found no differences between diagnostic groups on impulsivity (14, 28–31), or on measures of reward sensitivity (16, 26, 27, 32, 33) or punishment sensitivity (15, 17, 26, 32). One explanation for these discrepancies across studies is that personality traits may be more robustly related to ED symptoms rather than diagnostic categories (34, 35). Given that prior studies primarily assessed differences in impulsivity and BIS/BAS by diagnosis, research that examines whether these traits relate to ED symptomatology within individuals with EDs is warranted. Discrepancies in the literature may also reflect the complex, multifaceted nature of impulsivity and reward sensitivity whereby different facets of these traits may relate to some ED symptoms more than others. For instance, Claes et al. (14) examined three dimensions of impulsivity using the Barratt Impulsiveness Scale (36) and found that while individuals with BN and AN-BP had higher motor and non-planning impulsivity than individuals with AN-R, groups did not differ on attentional impulsivity. Further research in mixed ED samples is needed to clarify the relationship between multidimensional personality traits and ED symptomatology, especially in higher acuity samples such as inpatients with EDs. Prior studies have primarily focused on comparing AN and BN, therefore, research that includes other ED diagnoses such as avoidant/restrictive food intake disorder (ARFID) and other specified feeding or eating disorder (OSFED) would add to this literature.

Individual differences in trait impulsivity and BIS/BAS may also influence ED treatment course and outcomes. Higher impulsivity has been associated with poorer response to treatment (23, 37) and greater likelihood of treatment dropout (38, 39), whereas others have found that baseline impulsivity and BIS/BAS did not predict treatment course or outcomes (31, 40). The majority of these outcome studies were conducted in outpatient treatment samples (23, 31, 39) or mixed inpatient/outpatient samples (38). Only two studies examined inpatient ED treatment outcomes, and one had a relatively small sample size (40) while the other study only included individuals with AN (37). The extent to which impulsivity is related to course and outcomes in specialized inpatient ED treatment is important, as these findings may differ from outpatient treatment and may inform individualized treatment. For instance, it is possible that the controlled setting of inpatient treatment may provide the structure and motivation necessary to help those with high impulsivity and BIS/BAS maintain focus and establish healthier eating and weight-related behaviors. Alternatively, the intensive refeeding and highly structured behavioral protocol typical of inpatient behavioral treatment can be highly distressing to patients who wish to maintain their current behaviors or low weight and thus may lead patients high in impulsivity or punishment sensitivity to drop out of treatment impulsively and prematurely. Those with higher reward sensitivity may also struggle with compliance while on the unit, for instance by attempting to surreptitiously engage in binge eating or excessive exercise. To improve suboptimal outcomes and retention rates in inpatient ED treatment, it may be necessary to look beyond known prognostic factors and explore novel transdiagnostic trait-level predictors of treatment outcomes that could inform the development of adaptations to existing treatments designed to better target trait-level risk and maintenance factors. Behavioral contingency management is integral to most inpatient treatment protocols (41) and findings from the addiction literature suggests that manipulating either the timing or amount of a positive or negative contingency may have differential effects on individuals depending on trait impulsivity (42–44). For example, manipulating access to exercise, food choice, or off-unit privileges may influence outcomes differentially depending on impulsivity or BIS/BAS traits.

The current study builds on existing literature and examines how trait impulsivity, reward sensitivity, and punishment sensitivity relate to ED symptoms and treatment outcomes among patients admitted to a specialized inpatient ED program. Specifically, we aimed to (1) investigate how multidimensional trait impulsivity and BIS/BAS relate, cross-sectionally, to diagnosis, ED symptoms, and body weight at admission, and (2) examine how personality factors measured at admission relate longitudinally to hospital course, weight outcomes, and ED symptoms at program discharge. We hypothesized that greater impulsivity and reward sensitivity, and lower punishment sensitivity would be associated with higher body weight and greater bulimic symptoms at admission and discharge, shorter length of hospital stay, and greater likelihood of treatment dropout.




2 Materials and methods



2.1 Participants

Eligible participants were adults and adolescents admitted to a specialized behavioral integrated inpatient-partial hospitalization program for EDs between May 2012 – July 2022 who consented to participate in a longitudinal research study (n = 237) and were fluent English speakers. Participants were included if they completed self-report personality measures at admission (n = 232, (excluding five participants who did not complete the BIS-11 and/or BIS/BAS). Binge eating disorder was considered for inclusion but was ultimately excluded due to small sample size (n = 3). We also excluded one participant who was admitted directly to partial hospital without attending inpatient treatment. Thus, the final sample included 228 patients diagnosed with AN-R, AN-BP, BN, OSFED, or ARFID. ED diagnoses were determined by the Structured Clinical Interview for DSM-5 research version (SCID-5-RV; 45).




2.2 Procedure

These data were collected as part of an ongoing, longitudinal study of response to intensive treatment in patients diagnosed with EDs. The study was approved by the Institutional Review Board of the Johns Hopkins University School of Medicine. Questionnaire data was collected using paper and pencil (online survey after March 2020) at two time points, within the first week of admission (T1) and within one week of program discharge (T2). Demographic and clinical course data abstracted from the electronic medical record included height, gowned morning weight at admission and discharge, target weight (for participants on weight gain protocol) length of stay, reason for discharge, and problematic behaviors observed by clinical staff during admission.




2.3 Treatment protocol

The inpatient eating disorders program employs a structured 100% meal-based behavioral treatment protocol delivered within a multidisciplinary integrated, inpatient program. Primary treatment goals include rapid weight restoration for underweight patients and normalization of eating and weight control behaviors. See Guarda et al. (46) for additional description of the treatment program.




2.4 Measures



2.4.1 Structured clinician interview for DSM-5

The ED section of SCID-5-RV was used to determine participant diagnoses (45). The interviews were administered at admission by postdoctoral fellows or research assistants supervised by a licensed clinical psychologist. Participants admitted prior to 2015 were evaluated using the SCID-IV, and diagnoses were later re-assessed using DSM-5 criteria. The eating disorders module of the SCID-5-RV was administered by only one rater, therefore inter-rater reliability is not available.




2.4.2 Weight variables

Height and weight in a gown measured at program admission and discharge were used to calculate BMI at each timepoint. Individual target weight was set as a four-pound range (1.8 kilograms) based on the patient’s age, sex, and height centered on a BMI of 20.5 kg/m2 for patients over age 25. For patients aged 16–24, target weight was adjusted by subtracting one pound (0.45 kilogram) per year of age below 25. For adolescents <16 years, target weight was set using growth charts or minimally by the 25th BMI percentile when these were not available. Participants admitted below target weight were placed on a previously described weight gain nutritional protocol (47). Percentage of ideal body weight (IBW) at admission and discharge was computed by dividing current weight by target weight and multiplying by 100.




2.4.3 Personality measures



2.4.3.1 Barratt Impulsiveness Scale

The BIS-11 (36) is a 30-item self-report measure of trait impulsivity. Total BIS-11 impulsivity score and three subscale scores were measured in this study: attentional impulsivity (inability to focus or concentrate), motor impulsivity (acting without thinking), and non-planning impulsiveness (lacking forethought). Items are rated on a scale from 1 (almost never) to 4 (almost always). Total score ranges from 30 to 120 with scores ≥72 thought to capture those with high impulsivity, scores 52-71 considered normal and scores <52 considered low (i.e., over-controlled). The BIS-11 has good reliability and criterion validity (48). In the current study, the BIS-11 total score demonstrated good internal consistency (Cronbach’s α = .86) and BIS-11 subscales demonstrated acceptable internal consistency (Cronbach’s alphas: Attentional, α = 0.78; Motor, α = 0.69; Non-Planning, α = 0.76).




2.4.3.2 Behavioral Inhibition and Behavioral Activation Scale

The BIS/BAS (49) is a 24-item scale designed to measure two general motivational systems that underlie behavior: a behavioral approach system (BAS; reward sensitivity or motivation to move towards something desired) and behavioral inhibition system (BIS; punishment sensitivity or motivation to move away from something unpleasant). There is one BIS-related scale and there are three BAS-related subscales: BAS-drive (motivation to pursue one’s desires or goals), BAS-fun seeking (motivation to seek out and spontaneously approach rewarding experiences in the environment), and BAS-reward responsiveness (anticipation and positive response to reward). The BIS/BAS has good psychometric properties (49). For the current study, internal consistencies measured via Cronbach’s alpha were acceptable (BAS drive: α = 0.75, BAS reward responsiveness: α = 0.74, BAS fun seeking: α = 0.69, BIS: α = 0.76).





2.4.4 Measures of ED symptoms



2.4.4.1 Eating Disorder Examination Questionnaire 6.0

The EDE-Q 6.0 assesses the frequency of disordered eating behaviors over the past 28 days and includes four subscales: restraint, eating concern, shape concern, and weight concern (50). The restraint subscale was not administered at discharge. The EDE-Q 6.0 has demonstrated good reliability and validity (51, 52). Individual item data for the EDE-Q 6.0 was not available to compute internal consistency.




2.4.4.2 The The Eating Disorder Inventory-2

The EDI-2 (53) is a 91-item self-report questionnaire designed to measure psychological features and behavioral traits commonly associated with AN and BN. The EDI-II has 11 subscales; three were measured in the current study: Drive for Thinness, Bulimia, and Body Dissatisfaction. The EDI-2 has demonstrated good reliability and validity in sample of individuals with EDs (54). In the current study, internal consistency ranged from good to excellent (Cronbach’s alphas: Drive for Thinness, α = 0.93; Bulimia, α = 0.90; Body Dissatisfaction, α = 0.92).





2.4.5 Measures of comorbid psychopathology



2.4.5.1 The State-Trait Anxiety Inventory

The STAI (55) is a 40-item self-report scale that measures anxiety as experienced in the moment (state subscale) and as a stable personality trait (trait subscale). Only the trait subscale was used in the current study. The STAI has demonstrated good reliability and validity (56, 57). In the current study, the STAI trait subscale (STAI-T) demonstrated excellent internal consistency (Cronbach’s α = 0.94).




2.4.5.2 Beck Depression Inventory-II

The BDI-II (58) is a 21-item self-report measure that assesses depression symptoms in both adults and adolescents. The BDI-II has strong psychometric properties, including internal consistency and factor validity (58, 59). In the current study, internal consistency was excellent (Cronbach’s α = 0.91).





2.4.6 Hospital course

Length of stay was calculated by subtracting admission from discharge date. Treatment dropout was coded as a dichotomous variable (yes/no) to indicate whether the participant prematurely dropped out of the program. Participants were coded as dropouts if they were discharged for reasons other than clinical improvement (e.g., non-compliance, elopement, patient-initiated for financial or other reasons). Problematic behaviors during treatment were determined via chart review for each participant. Dichotomous variables (yes or no) were created for eight problematic behaviors (i.e., restricting with weight loss, over-exercising, bingeing, vomiting, laxative or diuretic abuse, drug or alcohol abuse, suicidal ideation, and self-injurious behavior or suicide attempt). Variables were coded yes if a behavior was noted by the treatment team at any point during the participant’s hospitalization. A dichotomous summary variable was computed by coding yes if a participant exhibited any of the eight problematic behaviors during their hospital stay or no if they did not exhibit problematic behaviors.





2.5 Data analysis

Data were analyzed using SPSS version 28. Preliminary analyses were conducted to determine availability of data and test for potential covariates. Approximately 63% of participants had available data on the EDE-Q at T2 and approximately 32% had data available on the EDI-2 at T2. Of note, the EDI-2 was collected at T2 (final program discharge) only among participants who stepped down to the integrated partial hospitalization program (n = 139, 61%). Of this group, approximately 52.5% had T2 EDI-2 data available. All other T2 variables (i.e., EDE-Q, discharge BMI, discharge %IBW) were measured at program discharge (i.e., at inpatient discharge for those attending inpatient only or at partial hospital discharge for those attending the integrated inpatient-partial hospitalization program). In preliminary analyses, independent samples t-tests were used to compare participants who attended the integrated inpatient-partial hospitalization program (n = 139, 61%) to those who attended inpatient only (n = 89, 39%). The two groups did not significantly differ on BIS-11 total or subscales, or on BIS/BAS subscales (all p’s >.05).

Age, depression, and anxiety were considered as potential covariates for study analyses. In preliminary bivariate correlations, BIS-11 total impulsivity was significantly correlated with age, depression, and anxiety (p’s <.05). For the BIS/BAS, bivariate correlations revealed that BAS-fun seeking, BAS-reward responsiveness, and the BIS subscale were significantly correlated with depression and anxiety (p’s <.05), but not age (p = .37, .89, .36, respectively), while BAS-drive was not associated with age, depression, or anxiety (p = .42, .99, .19, respectively). Subsequent regression analyses controlled for age, depression and anxiety in models with BIS-11, and controlled for depression and anxiety in models with BIS/BAS.

A one-way analysis of variance (ANOVA) was conducted to test for differences in personality factors (i.e., BIS-11 total and subscales, and BIS/BAS subscales) by DSM-5 ED diagnosis. Alpha level was set to p <.05 for ANOVA. Post-hoc pairwise comparisons were conducted with a Bonferroni correction for multiple comparisons.

Bivariate correlations were used to examine associations between personality measures at admission (BIS-11 and BIS/BAS) and all continuous variables of interest, including ED symptoms (EDE-Q and EDI-2) at admission and discharge, weight variables (BMI, percent IBW) at admission and discharge, and length of hospital stay. Given the high number of correlation tests conducted, a Bonferroni correction was applied to account for multiple tests (.05/8 personality variables) making the threshold for significance p <.00625. For any significant bivariate correlations, a series of follow-up hierarchical multiple regression analyses were conducted to assess the unique relationship between the measures controlling for relevant covariates such as age, anxiety, and depression. Three separate hierarchical regression models were conducted for each dependent variable (DV) of interest: i) a model with age, anxiety, and depression entered as covariates in step 1 followed by BIS-11 attentional, motor, and non-planning subscales entered in step 2, ii) a model with age, anxiety, and depression entered as covariates in step 1 followed by BIS-11 total score in step 2, and iii) a model with anxiety and depression entered as covariates in step 1 followed by BAS drive, BAS fun seeking, BAS reward responsiveness, and BIS subscale entered in step 2. For models with discharge BMI or length of hospital stay as the DV, admission BMI was added as a covariate in step 1. For models with discharge EDE-Q or EDI-2 as the DV, admission EDE-Q or EDI-2 was added as a covariate in step 1. F-change significance was evaluated at step 2 to determine whether the impulsivity variable(s) significantly predicted the DV above and beyond control variables. Coefficient values were used to determine significance of each predictor in the model controlling for other predictors. A Bonferroni correction was applied to account for multiple tests conducted on each DV of interest (.05/3 tests) making the threshold for significance p <.0167.

To assess the relationship between personality factors at admission and categorial discharge measures (i.e., treatment dropout, presence of problematic behaviors during admission), a series of binary logistic regression analyses were conducted with the categorical variable of interest entered as the DV and predictors entered to the model using the same steps described above. Chi-square statistics were examined at step 2 to determine if adding the personality variables significantly improved prediction of the categorical DV above and beyond covariates. Wald statistics were examined to determine whether an individual predictor significantly contributed to the prediction of the DV. A Bonferroni correction was applied to account for multiple tests conducted on each DV of interest (.05/3 tests) making the threshold for significance p <.0167.





3 Results



3.1 Sample characteristics

Descriptive statistics for demographic, clinical, and self-report data are presented in Table 1. As shown, the majority of the sample was female and on weight gain protocol at admission. Average age of the sample was 29.53 years. Drop-outs and completers did not differ on baseline sociodemographic characteristics (sex, age), ED symptoms (EDE-Q, EDI-2), or comorbid psychopathology (anxiety, depression). However, there were significant differences in the proportion of drop-outs by ED diagnosis (χ2(4) = 18.74, p <.001) with AN-R and AN-BP having a higher dropout rate (49-54%) compared to other ED diagnoses (21-33%). Accordingly, drop-outs also had significantly lower admission BMIs (M = 16.98, SD = 4.97) compared to completers (M = 18.87, SD = 4.97), t =2.80, p =.006.


Table 1 | Demographic, clinical, and self-report variables (N = 228).






3.2 Differences in personality factors by DSM-5 ED diagnosis

A one-way ANOVA of ED diagnosis on BIS-11 and BIS/BAS revealed significant main effects of diagnosis for BIS-11 motor, non-planning, and total impulsivity and BAS fun seeking (Table 2). Post-hoc comparisons with a Bonferroni correction revealed that the AN-R group had lower levels of motor impulsivity than the AN-BP group (mean difference = -4.00, p <.001), lower non-planning impulsivity than the BN group (mean difference = -3.75, p =.02), and lower total impulsivity than AN-BP (mean difference = -8.77, p <.001) and BN (mean difference = -7.96, p =.02). AN-R had lower BAS fun seeking than AN-BP (mean difference = -1.46, p =.02). No differences were observed for ARFID or OSFED.


Table 2 | One-way ANOVA comparing impulsivity scores by DSM-5 eating disorder diagnosis.






3.3 Cross-sectional relationship between personality factors and T1 weight and ED symptoms

Bivariate correlations between admission impulsivity measures and admission weight and ED measures are presented in Table 3. Admission BMI and percent IBW were not significantly correlated with any BIS-11 or BIS/BAS scales after adjusting for multiple comparisons (p’s >.00625). A number of significant correlations between personality measures and EDE-Q and EDI-2 scales were observed, with the exception of EDE-Q restraint, which was not significantly correlated with any BIS-11 or BIS/BAS dimensions. BIS-11 attentional impulsivity was the variable found to be most frequently related to ED symptoms: higher attentional impulsivity was associated with greater eating, weight, and shape concerns on the EDE-Q (p’s = .001, .003, <.001, respectively), as well as greater drive for thinness, bulimia symptoms, and body dissatisfaction on the EDI-2 (p’s <.001). The motor and non-planning impulsivity subscales were only significantly correlated with EDI-2 bulimia symptoms (p’s <.001). Higher BIS-11 total score was also correlated with greater bulimia symptoms (p <.001) and was additionally related to greater body dissatisfaction on the EDI-2 (p = .001), and greater shape concern on the EDE-Q (p = .004). Greater punishment sensitivity as measured by the BIS subscale of the BIS/BAS was positively associated with EDE-Q eating, weight, and shape concerns (p’s = .004, .001, <.001, respectively) and EDI-2 body dissatisfaction and drive for thinness (p’s <.001), while reward sensitivity (BAS subscales) was not related to any ED symptoms.


Table 3 | Bivariate correlations between impulsivity, weight, and ED symptoms at program admission.



Follow-up hierarchical regressions were conducted for significant bivariate correlations to evaluate whether the relationships remain significant after controlling for relevant covariates. Significance was determined using a Bonferroni corrected alpha level of .0167. Table 4 shows results from a series of hierarchical regressions with T1 EDI-2 bulimia symptoms as DV. In Model 1, BIS-11 attentional, motor, and non-planning subscales were added as predictors to a regression model containing age, anxiety, and depression. The overall model was significant (F = 5.27, p <.001) and adding the impulsivity subscales significantly improved prediction of bulimia symptoms above and beyond control variables (F-change = 7.85, p <.001). However, only the non-planning subscale emerged as a significant predictor (p = .006). In Model 2, higher BIS-11 total score was significantly associated with greater bulimia symptoms at admission controlling for age, depression, and anxiety (p <.001). The BIS/BAS scales were not significant predictors of EDI-2 bulimia symptoms controlling for depression and anxiety (Model 3).


Table 4 | Model summary and coefficients of hierarchical regression for EDI-2 bulimia at admission (N = 228).



Follow-up regressions were also conducted with EDE-Q eating, shape, and weight concerns as DVs, and with EDI-2 drive for thinness and body dissatisfaction as DVs, but no significant findings were observed (all p’s >.0167) (Supplementary Tables 1, 2).




3.4 Longitudinal relationship between personality measures and T2 weight and hospital course outcomes

Bivariate correlations between personality measures at admission with and discharge BMI, discharge percent IBW, and length of hospital stay are shown in Table 5. After correcting for multiple comparisons, impulsivity and reward/punishment sensitivity measures were not significantly correlated with BMI, percent IBW, or length of hospital stay at program discharge (p’s >.00625).


Table 5 | Bivariate correlations between T1 personality factors and T2 weight outcomes, length of hospital stay, and ED symptoms.



Regarding dropout, the majority of participants were discharged from the program for clinical improvement (n = 138, 61%). Approximately 39% (n = 90) were classified as early dropouts. In a series of binary logistic regressions, impulsivity and reward/punishment sensitivity measures at admission were not significantly associated with likelihood of premature treatment dropout controlling for relevant covariates and admission BMI (p’s >.0167) (Supplementary Table 3). Regarding problematic behaviors (e.g., over-exercise, substance use, self-harm), 32% of participants (n = 73) exhibited one or more problematic behaviors during admission. In a series of binary logistic regressions, impulsivity and reward/punishment sensitivity measures did not significantly predict likelihood of engaging in problematic behavior during admission controlling for relevant covariates (p’s >.0167) (Supplementary Table 4).




3.5 Longitudinal relationship between personality measures and T2 ED symptoms

Bivariate correlations between BIS-11 and BIS/BAS and T2 ED symptoms are shown in Table 5. BIS-11 attentional, motor, and non-planning subscales were not significantly correlated with any ED symptoms at T2. Higher BIS-11 total at admission was only related to greater EDI-2 bulimia symptoms at discharge (p = .002). The BAS drive, fun seeking, and reward responsiveness subscales were not significantly associated with any EDI-2 or EDE-Q measures at T2. The BIS subscale of the BIS/BAS was significantly positively correlated with EDE-Q eating, weight, and shape concerns at T2 (p’s = .002, .001, <.001, respectively).

In a follow-up hierarchical regression BIS-11 total did not significantly predict T2 bulimia symptoms (p =.0168) after controlling for age, depression, anxiety, and T1 bulimia symptoms (Supplementary Table 5). Similarly, the BIS subscale of the BIS/BAS did not significantly predict eating, weight, or shape concerns at T2 (p’s = .591, .496, .836, respectively) in follow-up hierarchical regressions controlling for T1 ED symptoms and other relevant covariates (Supplementary Table 6).





4 Discussion

The purpose of this study was to investigate how trait-level factors of impulsivity, reward sensitivity, and punishment sensitivity relate cross-sectionally and longitudinally to ED symptoms, weight, and hospital course among patients admitted to a specialized inpatient behavioral treatment program for EDs. Findings from this study largely support the notion of higher impulsivity in those with binge/purge EDs compared to those with AN-R although findings also suggest that the relationship between bulimic symptomatology and impulsivity may be confounded by comorbid anxiety and depression symptomatology. Importantly, however, contrary to hypotheses we found that these personality factors do not appear to interfere with treatment adherence or discharge outcomes from inpatient ED treatment. This study provides novel contributions to the literature on personality factors and EDs. The study included a large inpatient treatment sample with a wider range of diagnoses than previous studies, explored how personality relates to clinical indices over multiple timepoints in treatment, and analyses controlled for potential confounding factors such as comorbid anxiety and depression symptomatology. Additionally, our use of multidimensional personality and ED symptom measures is in line with recommendations for investigating transdiagnostic, cross-cutting personality factors underlying EDs and comorbid psychopathology (11, 60), which could impact treatment outcomes.



4.1 Cross-sectional findings



4.1.1 DSM-5 ED diagnosis

The finding of lower BIS-11 total, motor, and non-planning impulsivity, but not attentional impulsivity, in participants with AN-R compared to those with AN-BP or BN confirms findings from previous studies (14, 20, 21), as does the finding of lower BAS fun seeking among participants with AN-R compared to participants with AN-BP (14, 26). Lower levels of impulsivity and fun seeking in AN-R may help to explain how these individuals can overcome their biological urge to eat and engage in severe calorie restriction while those with AN-BP and BN are prone to bingeing and purging in response to strict dieting. We did not find significant differences between diagnostic groups on punishment sensitivity (BIS) in this study consistent with findings by Beck et al. (26) but in contrast to other studies reporting greater BIS in AN-R compared to AN-BP or BN (14, 61). One possible explanation for the discrepancy in findings is that the current study includes a wider range of ED diagnoses and therefore captures more variability in ED symptom profiles than prior studies. Additionally, given increasing recognition of limitations with categorical classification of EDs and the push for a shift to categorization based on shared psychopathology and comorbid personality traits, using diagnostic criteria may not be the most efficient method of understanding trait-level factors in EDs. No differences in impulsivity, reward sensitivity, or punishment sensitivity emerged between ARFID or OSFED and other ED diagnostic groups. Our inclusion of ARFID is particularly novel. No study to our knowledge has compared ARFID to other ED diagnoses on self-reported trait impulsivity and reward and punishment sensitivity. This is important given that ARFID is the newest ED diagnosis in DSM-5 and much about its shared and distinct etiological underpinning across EDs remains unknown. In contrast to the current study findings, one prior study comparing outpatients with AN and ARFID on a behavioral impulsivity task found greater reward-related impulsivity among ARFID compared to AN (62). The mixed findings may be due to differences in behavioral versus self-report measures or perhaps inpatients with ARFID are more similar to individuals with AN on measures of impulsivity. Alternatively, the small sample size of ARFID in the current study may have made it difficult to detect diagnostic differences. Thus, future research is needed to clarify the role of impulsivity as a potential transdiagnostic versus disorder-specific factor in ARFID and AN.




4.1.2 Weight measures at admission

Impulsivity, reward sensitivity, and punishment sensitivity were not related to admission BMI or percentage below target body weight at admission. These findings are similar to prior research by Harrison et al. (31) which showed that BIS/BAS dimensions were not related to BMI at the start of outpatient treatment for AN. Although prior studies using behavioral measures of impulsivity indicate a positive relationship between impulsivity and higher weight at the start of ED treatment (63), our results and results from Harrison et al. (31) seem to suggest that this may not be true for self-report measures of trait impulsivity. Alternatively, differences between studies may be related to differences in BMI between samples given that the samples in the current study and the study by Harrison et al. (31) both had a mean BMI of approximately 18 kg/m2, whereas the mean BMI in Todisco et al. (63) was approximately 21 kg/m2.




4.1.3 ED symptoms at admission

Impulsivity was significantly related to several eating disorder symptom scales on the EDE-Q and EDI-2 at admission. Most notably, greater EDI-2 bulimia symptoms at admission was related to higher BIS-11 total impulsivity and attentional, motor, and non-planning impulsivity subscales, however only total and non-planning impulsivity were significant after accounting for age, anxiety, and depression. These findings are consistent with prior research among individuals with BN showing a relationship between more frequent vomiting and poor long-term planning abilities (24). Given that non-planning impulsivity reflects a lack of forethought or future orientation, these findings suggest that individuals high in this dimension of impulsivity may be more likely to act on sudden urges to binge and purge without considering the associated dysphoria and negative physical consequences of these behaviors. The finding that higher punishment sensitivity (BIS) was correlated with greater eating, shape, and weight concerns, and greater drive for thinness and body dissatisfaction suggests that those with a greater tendency for anxiety-driven responding (i.e., avoidance) may be more likely to engage in disordered eating as a means to reduce fears of weight gain and low body dissatisfaction (64), however it is important to note that these findings were no longer significant after controlling for depression, and anxiety. As such, this tendency may be attributable to the high comorbidity rates between EDs and anxiety (65). It is interesting that reward sensitivity (BAS) was not significantly associated with ED symptoms in the current study. These findings are inconsistent with prior research showing a positive relationship between BAS reward responsiveness and global EDE-Q score at outpatient treatment admission (31). Differences between measures of reward and punishment sensitivity may explain inconsistencies in findings across studies. For example, another measure called the Sensitivity to Punishment and Sensitivity to Reward Questionnaire (SPSRQ) may show significant relationships to EDs due to the focus on social situations and social rewards, as opposed to more general reward sensitivity measured by the BIS/BAS (34). Future research should continue to clarify the nuances in reward sensitivity as it is related to EDs.





4.2 Longitudinal findings



4.2.1 Weight outcomes and hospital course at discharge

In the current study, impulsivity and BIS/BAS at admission were not significantly related to BMI or percent target weight at program discharge. Prior studies were mixed regarding the relationship between weight outcomes and impulsivity, reward sensitivity, and punishment sensitivity during ED treatment. Harrison et al. (31) found that higher BAS reward responsiveness and BIS at the start of treatment predicted higher BMI at the end of treatment, whereas findings from Wildes et al. (37) did not support a longitudinal relationship between impulsivity and weight outcomes. Findings from Zerwas et al. (1) found that impulsivity was a positive prognostic predictor of weight recovery in AN. Perhaps the focus on rapid weight restoration or the structure of the behavioral protocol employed in the current study was powerful enough to result in similar weight restoration across participants regardless of admission personality trait levels. We also did not find a relationship between BIS-11 or BIS/BAS and length of hospital stay, consistent with some prior research (37) although this question has received less attention in the literature to date. Additionally, impulsivity and reward and punishment sensitivity at admission were not associated with likelihood of treatment dropout. These findings, although surprising in light of prior research showing that higher impulsivity is associated with greater likelihood of treatment dropout (38, 39), have important clinical implications as they suggest that even patients with higher impulsivity as reflected by the BIS-11 or by BIS/BAS scores are able to complete treatment with clinical improvement.

To our knowledge, this was the first study to examine the relationship between impulsivity and sensitivity to reward and punishment with problematic behaviors during hospitalization. Contrary to our hypotheses, impulsivity and reward and punishment sensitivity at admission did not predict likelihood of staff observed problematic behaviors during admission. One might assume that more impulsive patients would be more likely to engage in problematic behaviors (e.g., restriction, purging, substance use, self-harm) during admission given trait impulsivity has been posited as a potential shared risk and maintenance factor linking EDs and comorbid psychopathology (35). However, factors such as compulsivity and anxiety are also likely to contribute to behavioral dysregulation in patients with EDs, particularly when combined with negative affect or poor emotion regulation (12). It is possible that individuals across the impulsivity/compulsivity spectrum engaged in problematic behaviors at similar rates despite being influenced by different underlying emotional and behavioral processes. Alternatively, the behavioral protocol including contingency management and milieu therapy may have provided sufficient supervision and structure to help patients resist impulsive urges among those with higher trait impulsivity and BIS/BAS. Further, given that biological factors (e.g., malnutrition, vitamin deficiencies) have been shown to contribute to the manifestation of impulsivity in EDs (66), the emphasis on nutritional rehabilitation during inpatient treatment may help reduce impulsivity.




4.2.2 ED self-report measures at discharge

Trait impulsivity, punishment sensitivity, and reward sensitivity at T1 did not predict ED symptoms on the EDE-Q or EDI-2 at T2. Of note, there were significant reductions in most of the EDE-Q and EDI-2 subscales from admission to discharge. Thus, findings suggest that patients can improve their ED symptoms during specialized inpatient treatment regardless of their pre-treatment levels of impulsivity. Few prior studies have included multidimensional self-report measures for both personality factors and ED symptoms. Nonetheless some evidence from studies in outpatient treatment samples found a link between higher sensitivity to punishment at baseline and greater EDE-Q global symptoms at the end of treatment (31) as well as between greater BIS-11 total impulsivity at admission and lower reduction in binge episodes at the end of treatment (23). Our findings contribute to the literature in this area by measuring multidimensional impulsivity and ED symptom measures longitudinally in a large mixed-diagnosis inpatient treatment sample.





4.3 Limitations

Several study limitations should be noted. Most analyses were correlational, thus we are unable to infer causal relationships between variables. Additionally, we did not have data on comorbid diagnoses (e.g., generalized anxiety disorder, major depressive disorder, borderline personality disorder), which would have been helpful given our interest in personality factors known to underlie EDs and comorbid psychopathology. Although our inclusion of participants with ARFID is novel and contributes to the literature on impulsivity in ARFID, our sample size for this group was small and may have limited the ability to detect differences across diagnoses. Specifically, although the ARFID group appeared to score similarly to AN-R on impulsivity and BIS/BAS, results of post-hoc comparisons did not reach statistical significance. Future studies with larger sample sizes are needed to improve overall generalizability and to confirm whether ARFID and AN-R share similar trait-level personality factors. ARFID participants in this inpatient treatment study may also present with lower BMIs compared to outpatient ARFID treatment samples. Our sample size for discharge outcomes was also relatively small which may have limited power to detect associations between impulsivity and discharge outcomes or may have introduced bias as those completing T2 questionnaires may have not been representative of the full T1 sample. Additionally, we included only self-report trait measures of impulsivity and sensitivity to punishment and reward. Although we were interested in examining the predictive validity of stable personality traits, results may not generalize to behavioral indices of impulsivity or sensitivity to reward and punishment (14, 67). Finally, we do not have information on longer term outcomes and relapse or recovery rates. Future research could consider including both self-report and behavioral measures within a longitudinal study of inpatient ED treatment that includes follow up within the high-risk period for relapse estimated as a year following weight restoration (68), as such research is currently lacking and may help clarify the role of stable vs state constructs as well as subjective vs objective measures of these factors.




4.4 Future directions

An improved understanding of the relationship between dimensions of impulsivity and reward sensitivity and ED symptoms in hospitalized patients with severe eating disorders is needed and may inform personalized approaches to care by elucidating the complex relationship between trait-level factors, symptoms and clinical severity. For instance, Liebman et al. (64) found that, among individuals high in punishment sensitivity, greater overvaluation of weight and shape was associated with greater frequency of non-compensatory purging behavior. Given our updated understanding of impulsivity and compulsivity as co-occurring dimensional traits rather than distinct extremes of a behavioral spectrum, such interactions are likely to occur within ED diagnoses and may shed light on mechanisms of ED thoughts and behavior. Given the role of emotional facets of impulsivity (e.g., positive and negative urgency) in EDs (69, 70), future research should explore distinctions between the impulsivity facets measured in this study (BIS-11) and emotion-focused measured of impulsivity. Lastly, in light of findings from this study, impulsivity may be more closely related to longer-term rather than short-term discharge outcome from intensive treatment. Some prior studies have reported a relationship between greater impulsivity and lower likelihood of remission at longitudinal follow-up (23, 40, 71). For example, although Testa et al. (40) found that impulsivity did not differentiate those with good vs poor outcomes at the time of treatment discharge those with higher impulsivity had poorer outcomes at 2-year follow up. Given the controlled environment of inpatient treatment, it would be helpful to know if impulsivity relates to long-term outcomes and readmission even if data do not support a relationship between impulsivity and hospital discharge outcomes.





5 Conclusion

This study utilized a large, primarily adult inpatient sample treated in a specialized inpatient treatment program for EDs to confirm findings from prior research showing lower impulsivity among those with AN-R compared to AN-BP and BN. This is also among the first studies to examine impulsivity in ARFID or OSFED diagnostic groups in relation to other ED diagnoses and results preliminarily suggest no significant differences for these groups, although future research with larger samples is needed. Additionally, with the exception of bulimia symptoms at admission, transdiagnostically we found that impulsivity, reward sensitivity, and punishment sensitivity were not closely related to weight, hospital course, or ED symptoms at admission or discharge. Contrary to prior research in outpatient treatment samples, self-reported levels of trait impulsivity, reward sensitivity, and punishment sensitivity were not associated with increased likelihood of treatment-interfering behaviors during hospitalization or poorer outcomes at discharge from a specialized inpatient treatment program for EDs. Impulsivity may be a key factor to consider when deciding between outpatient versus inpatient levels of care. Future research should confirm the findings from this study using a multi-method approach to measure impulsivity and BIS/BAS including self-report, collateral report from family, and behavioral task-based testing. Future studies should explore the potential effects of different types of rewards and timing of rewards within inpatient contingency management protocols to determine if response to these interventions differs by level of trait impulsivity or BIS/BAS.





Data availability statement

The raw data supporting the conclusions of this article will be made available by the authors, without undue reservation.





Ethics statement

The studies involving humans were approved by Johns Hopkins Institutional Review Board. The studies were conducted in accordance with the local legislation and institutional requirements. Written informed consent for participation in this study was provided by the participants’ legal guardians/next of kin.





Author contributions

MM: Conceptualization, Formal analysis, Investigation, Methodology, Writing – original draft, Writing – review & editing, Project administration, Visualization. CS: Supervision, Writing – review & editing, Conceptualization. IV: Writing – original draft, Writing – review & editing. AG: Supervision, Writing – review & editing.





Funding

The author(s) declare financial support was received for the research, authorship, and/or publication of this article. Supported in part by the Stephen and Jean Robinson Family Professorship Fund. The funder was not involved in the study design, collection, analysis, interpretation of data, the writing of this article, or the decision to submit it for publication.





Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.





Supplementary material

The Supplementary Material for this article can be found online at: https://www.frontiersin.org/articles/10.3389/fpsyt.2024.1325252/full#supplementary-material




References

1. Zerwas S, Lund BC, Von Holle A, Thornton LM, Berrettini WH, Brandt H, et al. Factors associated with recovery from anorexia nervosa. J Psychiatr Res. (2013) 47:972–9. doi: 10.1016/j.jpsychires.2013.02.011

2. Vall E, Wade TD. Predictors of treatment outcome in individuals with eating disorders: A systematic review and meta-analysis. Int J Eat Disord. (2015) 48:946–71. doi: 10.1002/eat.22411

3. American Psychiatric Association. Diagnostic and statistical manual of mental disorders: DSM-5-TR. Fifth edition. Washington, DC: American Psychiatric Association Publishing (2022). doi: 10.1176/appi.books.9780890425787

4. Insel T, Cuthbert B, Garvey M, Heinssen R, Pine DS, Quinn K, et al. Research domain criteria (RDoC): toward a new classification framework for research on mental disorders. Am Psychiatr Assoc. (2010) . p:748–51. doi: 10.1176/appi.ajp.2010.09091379

5. Peat C, Mitchell JE, Hoek HW, Wonderlich SA. Validity and utility of subtyping anorexia nervosa. Int J Eat Disord. (2009) 42:590–4. doi: 10.1002/eat.20717

6. Wildes JE, Marcus MD. Alternative methods of classifying eating disorders: models incorporating comorbid psychopathology and associated features. Clin Psychol Rev. (2013) 33:383–94. doi: 10.1016/j.cpr.2013.01.006

7. Dalley JW, Everitt BJ, Robbins TW. Impulsivity, compulsivity, and top-down cognitive control. Neuron. (2011) 69:680–94. doi: 10.1016/j.neuron.2011.01.020

8. Dawe S, Loxton NJ. The role of impulsivity in the development of substance use and eating disorders. Neurosci Biobehav Rev. (2004) 28:343–51. doi: 10.1016/j.neubiorev.2004.03.007

9. Smith GT, Fischer S, Cyders MA, Annus AM, Spillane NS, McCarthy DM. On the validity and utility of discriminating among impulsivity-like traits. Assessment. (2007) 14:155–70. doi: 10.1177/1073191106295527

10. Whiteside SP, Lynam DR. The five factor model and impulsivity: Using a structural model of personality to understand impulsivity. Pers Individ Dif. (2001) 30:669–89. doi: 10.1016/S0191-8869(00)00064-7

11. Brooks SJ, Schiöth H. Impulsivity and compulsivity in anorexia nervosa: Cognitive systems underlying variation in appetite restraint from an RDoC perspective. Anorexia Bulimia Nervosa. Intechopen. (2019) . p:3. doi: 10.5772/intechopen.83702

12. Howard M, Gregertsen EC, Hindocha C, Serpell L. Impulsivity and compulsivity in anorexia and bulimia nervosa: A systematic review. Psychiatry Res. (2020) 293:113354. doi: 10.1016/j.psychres.2020.113354

13. Gray JA. The psychophysiological basis of introversion-extraversion. Behav Res Ther. (1970) 8:249–66. doi: 10.1016/0005-7967(70)90069-0

14. Claes L, Nederkoorn C, Vandereycken W, Guerrieri R, Vertommen H. Impulsiveness and lack of inhibitory control in eating disorders. Eating Behav. (2006) 7:196–203. doi: 10.1016/j.eatbeh.2006.05.001

15. Matton A, Goossens L, Vervaet M, Braet C. Temperamental differences between adolescents and young adults with or without an eating disorder. Compr Psychiatry. (2015) 56:229–38. doi: 10.1016/j.comppsych.2014.09.005

16. Glashouwer KA, Bloot L, Veenstra EM, Franken IH, de Jong PJ. Heightened sensitivity to punishment and reward in anorexia nervosa. Appetite. (2014) 75:97–102. doi: 10.1016/j.appet.2013.12.019

17. Harrison A, Treasure J, Smillie LD. Approach and avoidance motivation in eating disorders. Psychiatry Res. (2011) 188:396–401. doi: 10.1016/j.psychres.2011.04.022

18. King JA, Braem S, Korb FM, Diekmann LS, Roessner V, Steding J, et al. The impact of punishment on cognitive control in a clinical population characterized by heightened punishment sensitivity. J Psychopathol Clin Sci. (2022) 131:130–40. doi: 10.1037/abn0000713

19. Jonker NC, Glashouwer KA, Hoekzema A, Ostafin BD, de Jong PJ. Heightened self-reported punishment sensitivity, but no differential attention to cues signaling punishment or reward in anorexia nervosa. PloS One. (2020) 15:e0229742. doi: 10.1371/journal.pone.0229742

20. Rosval L, Steiger H, Bruce K, Israël M, Richardson J, Aubut M. Impulsivity in women with eating disorders: problem of response inhibition, planning, or attention? Int J Eating Disord. (2006) 39:590–3. doi: 10.1002/eat.20296

21. Brown TA, Cusack A, Berner LA, Anderson LK, Nakamura T, Gomez L, et al. Emotion regulation difficulties during and after partial hospitalization treatment across eating disorders. Behav Ther. (2020) 51:401–12. doi: 10.1016/j.beth.2019.07.002

22. Garrido I, Subira S. Decision-making and impulsivity in eating disorder patients. Psychiatry Res. (2013) 207:107–12. doi: 10.1016/j.psychres.2012.10.004

23. Castellini G, Mannucci E, Lo Sauro C, Benni L, Lazzeretti L, Ravaldi C, et al. Different moderators of cognitive-behavioral therapy on subjective and objective binge eating in bulimia nervosa and binge eating disorder: a three-year follow-up study. Psychother Psychosom. (2012) 81:11–20. doi: 10.1159/000329358

24. Schaumberg K, Wonderlich S, Crosby R, Peterson C, Le Grange D, Mitchell JE, et al. Impulsivity and anxiety-related dimensions in adults with bulimic-spectrum disorders differentially relate to eating disordered behaviors. Eat Behav. (2020) 37:101382. doi: 10.1016/j.eatbeh.2020.101382

25. Brown TA, Haedt-Matt AA, Keel PK. Personality pathology in purging disorder and bulimia nervosa. Int J Eat Disord. (2011) 44:735–40. doi: 10.1002/eat.20904

26. Beck I, Smits DJM, Claes L, Vandereycken W, Bijttebier P. Psychometric evaluation of the behavioral inhibition/behavioral activation system scales and the sensitivity to punishment and sensitivity to reward questionnaire in a sample of eating disordered patients. Pers Individ Dif. (2009) 47:407–12. doi: 10.1016/j.paid.2009.04.007

27. Claes L, Buelens T, Depestele L, Dierckx E, Schoevaerts K, Luyckx K. Obsessive-compulsive symptoms in female patients with an eating disorder with or without impulsive non-suicidal self-injury. Eur Eat Disord Rev. (2021) 29:663–9. doi: 10.1002/erv.2836

28. Ciberti A, Cavalletti M, Palagini L, Mariani MG, Dell'Osso L, Mauri M, et al. Decision-making, impulsiveness and temperamental traits in eating disorders. Clin Neuropsychiatry. (2020) 17:199–208. doi: 10.36131/cnfioritieditore20200401

29. Davies H, Liao PC, Campbell IC, Tchanturia K. Multidimensional self reports as a measure of characteristics in people with eating disorders. Eating Weight Disord. (2009) 14:e84–91. doi: 10.1007/BF03327804

30. Zalar B, Weber U, Sernec K. Aggression and impulsivity with impulsive behaviours in patients with purgative anorexia and bulimia nervosa. Psychiatria Danubina. (2011) 23:27–33.

31. Harrison A, Sternheim L, O'Hara C, Oldershaw A, Schmidt U. Do reward and punishment sensitivity change after treatment for anorexia nervosa? Pers Individ Dif. (2016) 96:40–6. doi: 10.1016/j.paid.2016.02.051

32. Claes L, Mitchell JE, Vandereycken W. Out of control? Inhibition processes in eating disorders from a personality and cognitive perspective. Int J Eat Disord. (2012) 45:407–14. doi: 10.1002/eat.20966

33. Claes L, Robinson MD, Muehlenkamp JJ, Vandereycken W, Bijttebier P. Differentiating bingeing/purging and restrictive eating disorder subtypes: The roles of temperament, effortful control, and cognitive control. Pers Individ Dif. (2010) 48:166–70. doi: 10.1016/j.paid.2009.09.016

34. Farstad SM, McGeown LM, von Ranson KM. Eating disorders and personality, 2004–2016: A systematic review and meta-analysis. Clin Psychol Rev. (2016) 46:91–105. doi: 10.1016/j.cpr.2016.04.005

35. Waxman SE. A systematic review of impulsivity in eating disorders. Eur Eat Disord Rev. (2009) 17:408–25. doi: 10.1002/erv.952

36. Patton JH, Stanford MS, Barratt ES. Factor structure of the Barratt impulsiveness scale. J Clin Psychol. (1995) 51:768–74. doi: 10.1002/1097-4679(199511)51:6<768::aid-jclp2270510607>3.0.co;2-1

37. Wildes JE, Marcus MD, Crosby RD, Ringham RM, Dapelo MM, Gaskill JA, et al. The clinical utility of personality subtypes in patients with anorexia nervosa. J Consult Clin Psychol. (2011) 79:665–74. doi: 10.1037/a0024597

38. Gomez Del Barrio A, Vellisca Gonzalez MY, Gonzalez Gomez J, Latorre Marin JI, Carral-Fernandez L, Orejudo Hernandez S, et al. Characteristics of patients in an eating disorder sample who dropped out: 2-year follow-up. Eat Weight Disord. (2019) 24:767–75. doi: 10.1007/s40519-017-0416-7

39. Agras WS, Crow SJ, Halmi KA, Mitchell JE, Wilson GT, Kraemer HC. Outcome predictors for the cognitive behavior treatment of bulimia nervosa: Data from a multisite study. Am J Psychiatry. (2000) 157:1302–8. doi: 10.1176/appi.ajp.157.8.1302

40. Testa G, Granero R, Misiolek A, Vintro-Alcaraz C, Mallorqui-Bague N, Lozano-Madrid M, et al. Impact of impulsivity and therapy response in eating disorders from a neurophysiological, personality and cognitive perspective. Nutrients. (2022) 14. doi: 10.3390/nu14235011

41. Ziser K, Resmark G, Giel KE, Becker S, Stuber F, Zipfel S, et al. The effectiveness of contingency management in the treatment of patients with anorexia nervosa: A systematic review. Eur Eat Disord Rev. (2018) 26:379–93. doi: 10.1002/erv.2590

42. Harvanko AM, Strickland JC, Slone SA, Shelton BJ, Reynolds BA. Dimensions of impulsive behavior: Predicting contingency management treatment outcomes for adolescent smokers. Addict Behav. (2019) 90:334–40. doi: 10.1016/j.addbeh.2018.11.031

43. Mullen J, Mathias CW, Karns TE, Liang Y, Hill-Kapturczak N, Roache JD, et al. Behavioral impulsivity does not predict naturalistic alcohol consumption or treatment outcomes. Addict Disord Their Treat. (2016) 15:120–8. doi: 10.1097/ADT.0000000000000085

44. Young ME, Webb TL, Rung JM, Jacobs EA. Sensitivity to changing contingencies in an impulsivity task. J Exp Anal Behav. (2013) 99:335–45. doi: 10.1002/jeab.24

45. First M, Williams J, Karg R, Spitzer R. Structured clinical interview for DSM-5—research version (SCID-5 for DSM-5, research version; SCID-5-RV). Arlington VA: Am Psychiatr Assoc Inc. (2015).

46. Guarda AS, Cooper M, Pletch A, Laddaran L, Redgrave GW, Schreyer CC. Acceptability and tolerability of a meal-based, rapid refeeding, behavioral weight restoration protocol for anorexia nervosa. Int J Eat Disord. (2020) 53:2032–7. doi: 10.1002/eat.23386

47. Redgrave GW, Bakker A, Bello NT, Caffo BS, Coughlin JW, Guarda AS, et al. Differential brain activation in anorexia nervosa to Fat and Thin words during a Stroop task. Neuroreport. (2008) 19:1181–5. doi: 10.1097/WNR.0b013e32830a70f2

48. Vasconcelos AG, Malloy-Diniz L, Correa H. Systematic review of psychometric proprieties of Barratt Impulsiveness Scale Version 11 (BIS-11). Clin Neuropsychiatry. (2012) 9:61–74.

49. Carver CS, White TL. Behavioral inhibition, behavioral activation, and affective responses to impending reward and punishment: the BIS/BAS scales. Jornal Pers Soc Psychol. (1994) 67:319–33. doi: 10.1037/0022-3514.67.2.319

50. Fairburn CG. Cognitive behavior therapy and eating disorders. New York, NY: Guilford Press (2008).

51. Luce KH, Crowther JH. The reliability of the eating disorder examination—Self-report questionnaire version (EDE-Q). Int J Eating Disord. (1999) 25:349–51. doi: 10.1002/(sici)1098-108x(199904)25:3<349::aid-eat15>3.0.co;2-m

52. Mond JM, Hay PJ, Rodgers B, Owen C, Beumont PJ. Validity of the Eating Disorder Examination Questionnaire (EDE-Q) in screening for eating disorders in community samples. Behav Res Ther. (2004) 42:551–67. doi: 10.1016/S0005-7967(03)00161-X

53. Garner D, Olmsted M. Eating disorder inventory-2 manual. Odessa: Psychological Assessment Resources. Inc (1991).

54. Clausen L, Rokkedal K, Rosenvinge JH. Validating the eating disorder inventory (EDI-2) in two danish samples: A comparison between female eating disorder patients and females from the general population. Eur Eating Disord Review: Prof J Eating Disord Assoc. (2009) 17:462–7. doi: 10.1002/erv.945

55. Spielberger C, Gorsuch R, Lushene R, Vagg P, Jacobs G. State trait anxiety inventory for adults manual. Palo Alto. CA: Mind Garden. (1983). doi: 10.1037/t06496-000

56. Guillén-Riquelme A, Buela-Casal G. Meta-analysis of group comparison and meta-analysis of reliability generalization of the State-Trait Anxiety Inventory Questionnaire (STAI). Rev espanola salud publica. (2014) 88:101–12. doi: 10.4321/S1135-57272014000100007

57. Oei TP, Evans L, Crook GM. Utility and validity of the STAI with anxiety disorder patients. Br J Clin Psychol. (1990) 29:429–32. doi: 10.1111/j.2044-8260.1990.tb00906.x

58. Beck AT, Steer RA, Brown G. Beck depression inventory–II. psychol Assess. (1996). doi: 10.1037/t00742-000

59. Steer RA, Clark DA. Psychometric characteristics of the Beck Depression Inventory-II with college students. Measurement Eval Couns Dev. (1997) 30:128–36. doi: 10.1080/07481756.1997.12068933

60. Chamberlain SR, Stochl J, Redden SA, Grant JE. Latent traits of impulsivity and compulsivity: toward dimensional psychiatry. Psychol Med. (2018) 48:810–21. doi: 10.1017/S0033291717002185

61. Claes L, Kiekens G, Boekaerts E, Depestele L, Dierckx E, Gijbels S, et al. Are sensitivity to punishment, sensitivity to reward and effortful control transdiagnostic mechanisms underlying the eating disorder/obesity spectrum? Nutrients. (2021) 13. doi: 10.3390/nu13103327

62. Stern CM, McPherson I, Dreier MJ, Coniglio K, Palmer LP, Gydus J, et al. Avoidant/restrictive food intake disorder differs from anorexia nervosa in delay discounting. J Eat Disord. (2024) 12:19. doi: 10.1186/s40337-023-00958-x

63. Todisco P, Meneguzzo P, Garolla A, Antoniades A, Vogazianos P, Tozzi F. Impulsive behaviors and clinical outcomes following a flexible intensive inpatient treatment for eating disorders: findings from an observational study. Eat Weight Disord. (2021) 26:869–77. doi: 10.1007/s40519-020-00916-5

64. Liebman RE, Coniglio KA, Becker KR, Tabri N, Keshishian AC, Wons O, et al. Behavioral inhibition moderates the association between overvaluation of shape and weight and noncompensatory purging in eating disorders. Int J Eat Disord. (2020) 53:143–8. doi: 10.1002/eat.23195

65. Ulfvebrand S, Birgegard A, Norring C, Hogdahl L, von Hausswolff-Juhlin Y. Psychiatric comorbidity in women and men with eating disorders results from a large clinical database. Psychiatry Res. (2015) 230:294–9. doi: 10.1016/j.psychres.2015.09.008

66. Meneguzzo P, Mancini C, Ormitti A, Garolla A, Bonello E, Donini LM, et al. Impulsivity and eating disorders: The relationship between serum 25-hydroxyvitamin D and different impulsivity facets in a transdiagnostic sample. World J Biol Psychiatry. (2022) 23:401–9. doi: 10.1080/15622975.2021.2011404

67. Butler GK, Montgomery AM. Subjective self-control and behavioural impulsivity coexist in anorexia nervosa. Eat Behav. (2005) 6:221–7. doi: 10.1016/j.eatbeh.2004.11.002

68. Berends T, Boonstra N, Van Elburg A. Relapse in anorexia nervosa: a systematic review and meta-analysis. Curr Opin Psychiatry. (2018) 31:445–55. doi: 10.1097/YCO.0000000000000453

69. Lavender JM, Wonderlich SA, Engel SG, Gordon KH, Kaye WH, Mitchell JE. Dimensions of emotion dysregulation in anorexia nervosa and bulimia nervosa: A conceptual review of the empirical literature. Clin Psychol Rev. (2015) 40:111–22. doi: 10.1016/j.cpr.2015.05.010

70. Mallorqui-Bague N, Testa G, Lozano-Madrid M, Vintro-Alcaraz C, Sanchez I, Riesco N, et al. Emotional and non-emotional facets of impulsivity in eating disorders: From anorexia nervosa to bulimic spectrum disorders. Eur Eat Disord Rev. (2020) 28:410–22. doi: 10.1002/erv.2734

71. Fichter MM, Quadflieg N, Hedlund S. Twelve-year course and outcome predictors of anorexia nervosa. Int J Eat Disord. (2006) 39:87–100. doi: 10.1002/eat.20215




Publisher’s note: All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.


Copyright © 2024 Martinelli, Schreyer, Vanzhula and Guarda. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.


OEBPS/Text/toc.xhtml


  

    Table of Contents



    

		Cover



      		

        Impulsivity and reward and punishment sensitivity among patients admitted to a specialized inpatient eating disorder treatment program

      

        		

          Introduction

        



        		

          Methods

        



        		

          Results

        



        		

          Conclusion

        



        		

          1 Introduction

        



        		

          2 Materials and methods

        

          		

            2.1 Participants

          



          		

            2.2 Procedure

          



          		

            2.3 Treatment protocol

          



          		

            2.4 Measures

          

            		

              2.4.1 Structured clinician interview for DSM-5

            



            		

              2.4.2 Weight variables

            



            		

              2.4.3 Personality measures

            

              		

                2.4.3.1 Barratt Impulsiveness Scale

              



              		

                2.4.3.2 Behavioral inhibition and behavioral activation scale

              



            



            



            		

              2.4.4 Measures of ED symptoms

            

              		

                2.4.4.1 Eating disorder examination questionnaire 6.0

              



              		

                2.4.4.2 The eating disorder inventory-2

              



            



            



            		

              2.4.5 Measures of comorbid psychopathology

            

              		

                2.4.5.1 The state-trait anxiety inventory

              



              		

                2.4.5.2 Beck Depression Inventory-II

              



            



            



            		

              2.4.6 Hospital course

            



          



          



          		

            2.5 Data analysis

          



        



        



        		

          3 Results

        

          		

            3.1 Sample characteristics

          



          		

            3.2 Differences in personality factors by DSM-5 ED diagnosis

          



          		

            3.3 Cross-sectional relationship between personality factors and T1 weight and ED symptoms

          



          		

            3.4 Longitudinal relationship between personality measures and T2 weight and hospital course outcomes

          



          		

            3.5 Longitudinal relationship between personality measures and T2 ED symptoms

          



        



        



        		

          4 Discussion

        

          		

            4.1 Cross-sectional findings

          

            		

              4.1.1 DSM-5 ED diagnosis

            



            		

              4.1.2 Weight measures at admission

            



            		

              4.1.3 ED symptoms at admission

            



          



          



          		

            4.2 Longitudinal findings

          

            		

              4.2.1 Weight outcomes and hospital course at discharge

            



            		

              4.2.2 ED self-report measures at discharge

            



          



          



          		

            4.3 Limitations

          



          		

            4.4 Future directions

          



        



        



        		

          5 Conclusion

        



        		

          Data availability statement

        



        		

          Ethics statement

        



        		

          Author contributions

        



        		

          Funding

        



        		

          Conflict of interest

        



        		

          Supplementary material

        



        		

          References

        



      



      



    



  



OEBPS/Images/crossmark.jpg
©

2

i

|





OEBPS/Images/table2.jpg
AN-BP OSFED ARFID Significant post-hoc tests?

n =55 n =39 n=27
M M M SD

BIS-11

AT 723 520 19.47 441 18.82 5.14 18.55 3.86 17.83 493 1.86 0.118

MT 1915 380 2315 434 2182 535 | 2049 534 | 2048 469 654 | <001** | AN-R < AN-BP

NP 22.80 6.02 25.38 5.67 26.55 557 23.21 5.58 22.85 548 3.70 0.006** AN-R < BN

Total 59.23 12,55 68.00 12.03 67.19 12.99 62.25 11.62 61.16 11.48 521 <.001*** AN-R < AN-BP;

AN-R < BN

BIS/BAS

BAS-DR 10.19 287 11.38 2.63 10.61 277 10.41 278 9.93 2.50 1.96 0.101

BAS-FS 9.76 2.69 11.22 2.63 10.52 2.86 10.67 256 11.00 230 277 0.028* AN-R < AN-BP

BAS-RR 16.18 298 17.05 231 16.61 232 16.33 294 16.41 2.34 0.93 0.446

BIS subscale | 23.93  3.68 | 2336 | 383 | 2430 312 2413 304 2196 409 214 0077

BIS-11, Barratt Impulsiveness Scale; AT, Attentional; MT, Motor; NP, Non-Planning; BAS, Behavioral Activation Scale; DR, Drive; FS, Fun Seeking; RR, Reward Responsiveness; BIS, Behavioral
Inhibition Scale; AN-R, anorexia nervosa, restricting type; AN-BP, anorexia nervosa, binge/purge type; BN, bulimia nervosa; OSFED, other specified feeding/eating disorder; ARFID, avoidant/
restrictive food intake disorder.

“Significant in post-hoc tests with Bonferroni adjustment for multiple comparisons.

*p <05, ¥*p <01, ***p <.001.





OEBPS/Images/fpsyt.2024.1325252_cover.jpg
ffrontiers | Frontiers in Psychiatry

Impulsivity and reward and
punishment sensitivity among
patients admitted to a
specialized inpatient eating
disorder treatment program





OEBPS/Images/table4.jpg
Model Step’ Predictors B change
1 Age 0.01 0.02 0.26 0.03 246 2.46
‘ Depression 0.02 0.03 0.28
Anxiety 0.10 0.16 1.60
1 2 BIS-11 Attentional 0.05 0.03 0.30 0.13 7.85% 5.27*
BIS-11 Motor 0.20 0.11 131
BIS-11 Non-Planning 0.37 0.24 2.78*
2 2 BIS-11 Total 023 0.33 4.67* 0.12 21.81% 7.47*
1 Depression 0.02 0.03 0.30 0.03 3.68* 3.68*
Anxiety 0.10 0.16 1.59
3 2 BAS Drive 0.26 0.08 1.09 0.08 291* 321
BAS Fun Seeking 0.42 0.12 L6l
BAS Reward 0.30 0.09 1.07
BIS subscale -0.11 -0.05 -0.57

Results with asterisk (*) are significant based on unadjusted p <.05; Bolded results with asterisk (bold, *) are significant based on p <.0167 (adjustment for multiple tests); T1, time 1 (inpatient
admission); EDI-2, Eating Disorder Inventory 2; BIS-11, Barratt Impulsiveness Scale; BAS, Behavioral Activation Scale; BIS, Behavioral Inhibition Scale; Depression, Beck Depression Inventory
(BDI-1I) total score; Anxiety, State-Trait Anxiety Inventory Trait subscale (STAI-T).

“Only variables unique to each step are presented.





OEBPS/Images/table3.jpg
T1 variables BIS-11 BIS-11 BIS-11 BIS

AT MT NP Subscale
BMI 079 11 .148* 141% -074 -011 -103 034
%IBW* 074 .065 116 .106 -.078 043 -.065 -.043
EDE-Q Restraint® A71% 016 004 070 060 -126 -046 187*
EDE-Q Eating concern” 242* 115 149 .200* 046 -.058 025 222*
EDE-Q Weight concern® 229* .058 .160* A79* -.033 -.155* -.088 255*
EDE-Q Shape concern® 266 096 192% 221 021 -131 -075 303%
EDI-2 Drive for thinness 239 045 123 .165* 037 -.103 -030 319%
EDI-2 Bulimia 233* .260% .333* 341* .143* 136* 117 085
EDI-2 Body dissatisfaction .280* .084 170* 217* -.093 -.160* =127 .300*

N = 228 unless otherwise specified; Results with asterisk (*) are significant based on unadjusted p <.05; Bolded results with asterisk (bold, *) are significant based on p <.00625 (adjustment for
multiple tests); T1, time 1 (admission); ED, eating disorder; BIS-11, Barratt Impulsiveness Scale; AT, Attentional; MT, Motor; NP, Non-Planning; BAS, Behavioral Activation Scale; DR, Drive; S,
Fun Seeking; RR, Reward Responsiveness; BIS, Behavioral Inhibition Scale; BMI, body mass index (kg/m?); %IBW, percent ideal body weight; EDE-Q, Eating Disorder Examination
Questionnaire; EDI-2, Eating Disorder Inventory.

“Weight gain protocol only (n = 172).

N = 169.

N = 168.





OEBPS/Images/logo.jpg
’ frontiers ‘ Frontiers in Psychiatry





OEBPS/Images/table1.jpg
Discharge

M (SD) or n (%) M (SD) or n (%)

Age (years) 29.53 (13.58)

Female sex 206 (90.4%)

On weight 172 (75.4%)

gain protocol

BMI (kg/mz) 18.12 (5.04) 21.04 (4.21)
Percent IBW* 79.99 (10.39) 96.40 (8.62)
Length of stay (days) 50.57 (28.52)

Primary diagnosis

AN-R 74 (32.5%)
AN-BP 55 (24.1%)
BN 33 (14.5%)
OSFED 39 (17.1%)
ARFID 27 (11.8%)
BDI-Il Total 24.65 (12.79)
STAI Trait anxiety  54.32 (13.97)
BIS-11 Total 63.24 (12.66)
Attentional 18.32 (4.80)
Motor 20.89 (4.78)
Non-Planning 24.04 (5.87)
BIS/BAS
BAS Drive 10.54 (2.77)
BAS Fun Seeking 10.52 (2.68)
BAS
Reward
Responsiveness 16.50 (2.66)
BIS subscale 23.65 (3.63)
EDE-Q
Restraint® 2,90 (2.16)
Eating Concern” 266 (1.72) 1.54 (1.38)*
Weight Concern” 324 (1.87) 251 (1.83)°
Shape Concern® 3.47 (1.94) 3.05 (1.98)¢
EDI-2
Drive for Thinness 28.21 (1137) 25.14 (1042)"
Bulimia 16.49 (9.05) 13.01 (5.91)%
Body
Dissatisfaction 36.80 (12.31) 35.53 (12.84)8

BMI, body mass index; IBW, ideal body weight; AN-R, anorexia nervosa, restricting type; AN-
BP, anorexia nervosa, binge/purge type; BN, bulimia nervosa; OSFED, other specified feeding/
eating disorder; ARFID, avoidant/restrictive food intake disorder; BDI-II, Beck Depression
Inventory; STAI, State-Trait Anxiety Inventory; BIS-11, Barratt Impulsiveness Scale; BAS,
Behavioral Activation Scale; BIS, Behavioral Inhibition Scale; EDE-Q, Eating Disorder
Examination Questionnaire; EDI-2, Eating Disorder Inventory.

*Weight gain protocol only (n = 172), °n = 169, “n = 168, ‘n = 143,°n = 142, 'n = 73, ¥n = 72.





OEBPS/Images/table5.jpg
WAELELIES BIS-11 MT  BIS-11 NP BIS- BIS

11 Total Subscale
Discharge BMI 228 069 099 JIB37% 127 -.048 -.027 -.088 017
Discharge %IBW?* 172 108 .088 114 126 -.009 053 018 -.057
Length of stay (days) ‘ 228 128 -.047 I 072 064 [ -.025 -136* -.065 i 128
EDE-Q Eating concern ‘ 143 175% | 050 059 11 -118 -195* -074 i .262*
EDE-Q Weight concern 142 153 .047 323 132 -.021 -.152 -.094 .267*
EDE-Q Shape concern 143 127 -012 .100 .089 -.050 -.154 -.096 316*
EDI-2 Drive for thinness 73 272% 134 .080 191 -.108 -.132 -214 .088
EDI-2 Bulimia » 72 257% .302% 314* .362* -129 .105 -.238* -.029
EDI-2 72 212 010 014 .088 -.089 -234* -.135 211

Body dissatisfaction

Results with asterisk (*) are significant based on unadjusted p <.05; Bolded results with asterisk (bold, *) are significant based on p <.00625 (adjustment for multiple comparisons); T1, time 1
(admission); T2, time 2 (discharge); ED, eating disorder; BIS-11, Barratt Impulsiveness Scale; AT, Attentional; MT, Motor; NP, Non-Planning; BAS, Behavioral Activation Scale; DR, Drive; FS,
Fun Seeking; RR, Reward Responsiveness; BIS, Behavioral Inhibition Scale; BMI, body mass index (kg/m?); %IBW, percent ideal body weight; EDE-Q, Eating Disorder Examination
Questionnaire; EDI-2, Eating Disorder Inventory 2.

“Weight gain protocol only.





