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Abstract

:

In patients with eating disorders (EDs), elevated dissociation may increase the risk of suicide. Bodily related disturbances, depression, and anxiety may intervene in the association between dissociation and suicidality. In this study we aimed to examine the influence of bodily related disturbances, depression, anxiety, severity of ED symptoms, body mass index (BMI), and type and duration of the ED on the relationship between elevated dissociation and elevated suicidality. The study included 172 inpatients: 65 with anorexia nervosa restricting type, 60 with anorexia nervosa binge/purge type, and 37 with bulimia nervosa. Participants were assessed using self-rating questionnaires for dissociation, suicidality, bodily related parameters, and severity of ED symptomatology, depression, and anxiety. We found that dissociation and suicidality were directly associated. In addition, depression and anxiety moderated the mediating role of body image parameters in the association between increased dissociation and increased suicidality. Thus, only in inpatients with high depression and anxiety, i.e., above the median range, body image disturbances were found to mediate the association between dissociation and suicidality. ED-related parameters did not moderate these relationships. Our study demonstrates that in inpatients with EDs, increased dissociation may be significantly associated with increased suicidality, both directly and via the intervening influence of body image, depression, and anxiety.
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1. Introduction


Eating disorders (EDs) represent severe psychiatric disorders, associated with considerable morbidity and reduced overall wellbeing [1]. The standardized mortality rate in patients with anorexia nervosa (AN) is five times greater than that of healthy controls [2], with suicide being a major cause of death [3]. Suicidal ideation has been found in 20–43% of patients with AN, and the risk of death by suicide is 18–31 times higher in AN compared with the general population [4]. Bulimia nervosa (BN) may also have an elevated risk of death compared with the general population, although to a lesser extent than AN [3]. While studies have been inconsistent regarding the risk of death by suicide in BN, suicide attempts and suicidal ideation have been steadily shown to be the most prevalent in BN among the entire spectrum of EDs [5].



Elevated suicidality in EDs has been linked to several factors, including a history of physical or sexual abuse [6,7], emotional dysregulation [8], comorbid psychiatric disturbances, primarily depression [9], and a shared genetic risk underlying the coexpression of AN, depression, and attempted suicide [10,11]. Although most evidence has linked suicidality to binge/purge ED symptoms [7,12], a recent study found that restrictive eating may also be associated with suicidal ideation in youth with low-weight EDs, above and beyond the influence of other maladaptive consummatory behaviors [13].



Orbach’s theory of suicide, centering around trauma, dissociation, and pain indifference, provides an appropriate framework for understanding suicidality in the context of EDs. According to Orbach [14], early intolerable traumatic events may lead to defensive dissociative reactions which, in turn, increase detachment from the body and tolerance of physical pain. Suicide attempts and non-suicidal self-injury (NSSI) are understood in this context as enhancing dissociation, leading to elevated pain indifference and bodily disregard [14]. These processes may increase the risk of suicidality in the presence of elevated mental pain [14]. Orbach’s theory of suicide seems particularly relevant to EDs, as it emphasizes the importance of problematic attitudes toward the body, a key disturbance in EDs [15,16]. The other main factors in Orbach’s theory, early trauma and dissociation, are also highly prevalent in patients with EDs [17,18].



The modern diagnostic criteria of dissociation include a disturbance or change in the usually integrative functions of memory, identity, or consciousness [19]. Dissociation can be expressed in five different symptom groups: amnesia, depersonalization, derealization, mixed identity, and identity fragmentation [20]. There is often an association between dissociative phenomena and the existence of previous traumatic experiences in the person’s life [19,21]. These experiences may be associated with the development of a host of dissociative symptoms [20], resulting from both psychological and physiological derangements [22]. Research has also shown the importance of the relationship between dissociation and previous traumatic experiences [18] in patients with EDs [18,21,23]. Specifically, it is the dissociative-related experiences of feeling detached from one’s body, emotions, and cognition that have been repeatedly associated with an increase in binge-eating and purging behaviors [18].



In support of the relationship between dissociation and suicidality, a meta-analysis by Calati et al. [24] found that dissociative symptoms are associated with a greater risk of both attempted suicide and NSSI in patients with different psychiatric disturbances. Dissociation from one’s body was found to be higher in suicide attempters in comparison to people with no history of suicide [25,26]. Moreover, in a recent study of clinically referred adolescents, increased suicidal risk was associated with dissociative symptoms, independent of the presence of borderline or affective symptoms [27]. Another study found an association between elevated risk of suicidal ideation/attempted suicide and dissociation, regardless of the extent of pain tolerance [28]. Last, elevated dissociative symptoms were also associated with attempted suicide and NSSI in patients with EDs [29].



Beyond dissociation, Orbach stressed that attitudes towards the body might affect suicidality, and indeed they were found to discriminate suicidal from non-suicidal adolescents [30]. Moreover, the capability to engage in suicidal behavior was significantly associated with attempted suicide when self-preservative investment in one’s body was low [31].



Some studies have addressed the relationship between body-related disturbances and suicidality in patients with EDs. Thus, positive appearance evaluation, bodily satisfaction, and body investment were lower in ED patients with a history of NSSI compared to those without NSSI [32]. In a non-clinical sample, ED symptoms and body dissatisfaction were associated with increased suicidal ideation in participants with high levels of disgust with themselves and the world around, but not in participants with low levels of disgust [33]. Last, Forrest et al. found that in patients with EDs, ED symptoms and body dissatisfaction were related to suicidal ideation via the mediating effect of higher burdensomeness [34].



Another model, the integrated motivational-volitional model of suicide, posits that the transition from distress to suicide ideation and from ideation to action is determined by state-specific factors that either facilitate or hinder movement between suicidal states [35]. Along these lines, the aim of the present study was to examine the relationship between dissociative symptoms and suicidality in female adolescents with EDs, and to assess possible factors that would intervene in these relationships. We hypothesized that: (1) Both dissociation and suicidality would be greater in ED patients with binge/purge type EDs vs. restricting type EDs. (2) Dissociation would have a direct effect on suicidality. (3) ED-related body image disturbances would mediate the relationship between dissociation and suicidality, so that more disturbed attitudes toward the body would increase the influence of dissociation on suicidality, hence the overall suicide risk, while positive attitudes toward the body would reduce the influence of dissociation on suicidality. (4) Relevant demographic and clinical variables, including the duration of ED, type of ED, body mass index (BMI), and the severity of depression, anxiety, and ED symptomatology would intervene (i.e., moderate) in the mediating influences of the body-related dimensions on the association between dissociation and suicidality.




2. Methods


2.1. Participants


The study included 172 female adolescents hospitalized with an ED between 2002 and 2016 in the Pediatric Psychosomatic Department at the Safra Children’s Hospital, Sheba Medical Center, Tel Hashomer, Israel. Seventy-five participants were diagnosed with anorexia nervosa restricting type (AN-R), 60 with anorexia nervosa binge/purge type (AN-B/P), and 37 with bulimia nervosa (BN).



Inclusion criteria were: female gender, age over 15, parents and patients agreeing to participate in the study, and having a good understanding of the Hebrew language. Patients were excluded if they had current or lifetime schizophrenic spectrum disorders (patients with these disorders are not hospitalized in this department), intellectual disability (these patients do not take part in research studies), or any medical disorder with the potential to affect food consumption and weight (e.g., diabetes mellitus, thyroid disorders).




2.2. Instruments


2.2.1. Interviews


The diagnosis of an ED was established according to the DSM-IV criteria [36] using the Structured Clinical Interview for DSM-IV Axis I Disorders-Patient Edition SCID-I/P Version 2.0; [37]. For the purpose of this study, case files were reviewed and diagnoses were revised according to the DSM-5 criteria for EDs [38].




2.2.2. Self-Rating Scales


Maladaptive-eating-related parameters were assessed using the 26-item Eating Attitude Test-26 (EAT-26) [39], previously shown to successfully differentiate Israeli patients with EDs from non-ED controls [16]. The internal consistency of the EAT-26 in the present study was α = 0.93.



For the purpose of this study, we also used two subscales: the Eating Disorders Inventory-2 (EDI-2) [40], the body dissatisfaction scale (EDI-2-BD), and the drive for thinness scale (EDI-2-DT) scale. The EDI-2 was previously shown to successfully differentiate Israeli patients with EDs from non-ED controls [15]. The internal consistency of the EDI-2-BD in the present study was α = 0.94, and that of the EDI-2-DT was α = 0.88.



Dissociative symptoms were assessed using the 27-item Perceptual Alteration Scale (PAS) [41]. The scores for each item range from 1 (low dissociation) to 4 (high dissociation. Examples of PAS items include: “I see myself different than other people see me”; even if I skip meals, I do not feel hungry”; “I feel disconnected from my body”; “I have uncontrolled outbursts of laughing and crying.” Higher scores indicate greater dissociation. The PAS items converge into three factors assessing dissociation-related modifications in the subjective experiences of emotion, control, and cognition. The general reliability analysis of the PAS yielded an alpha score of 0.95 [41].



In her initial study of 114 students, Sanders found that the 40 students with binge eating behavior scored higher on the PAS than the other 74 students with normal eating [41]. In another study [42], the PAS differentiated patients with AN and BN from normal controls.



The PAS is particularly useful in the identification of dissociation-related emotional symptoms, since it has been found to be significantly related to depression, anxiety, and emotional abuse in community controls and patients with psychiatric disturbances, including EDs [21]. Thus, using the PAS, EDs and eating disturbances have been related to emotional dissociation and dissociation in general [43].



In the Israeli adaptation of this scale [44], the internal consistency of each of the three factors of the PAS was high and, therefore, three general scores were computed by averaging the item scores of each factor [44]. Similarly, in the present study, three factors were extracted using a factor analysis, i.e., dissociation of affect, control, and cognition. The internal consistency of the PAS scales in our study was α = 0.86 for dissociation of affect, α = 0.79 for control, α = 0.66 for cognition, and α = 0.92 for the total PAS score, derived from the addition of the three separate subscales.



Suicidal tendencies were assessed using the Multi Attitudes Suicide Tendencies (MAST) Scale [45]. This 30-item scale provides four independent scores: attraction to life (AL), repulsion by life (RL), attraction to death (AD), and repulsion by death (RD). Low AL, high RL, high AD, and low RD reflect high suicidal tendencies. In this study, a total score has been calculated, with the AL and RD scores reversed, with a higher score indicating greater suicidal tendencies. The validity of the MAST in discriminating suicidal from non-suicidal adolescents and its test-retest reliability was determined previously [30]. Elevated suicidal tendencies according to the MAST were previously found in patients with EDs in comparison to controls [16]. In the present study, the internal consistency of the four MAST scales was α = 0.88 for AL, α = 0.84 for AD, α = 0.77 for RL, and α = 0.92 for RD. The internal consistency for the total score was α = 0.58.



Body-related attitudes and feelings have been measured using the Body Investment Scale (BIS) [46]. This 24-item scale includes four factors: attitudes and feelings toward the body, comfort in touch, body care, and body protection. Previous studies have shown that the BIS differentiates between suicidal and non-suicidal adolescents [30,46]. A less favorable attitude toward the body according to the BIS has been previously found in patients with EDs in comparison to controls [16]. In the present study, the internal consistency of the BIS was α = 0.86 for attitudes and feelings toward the body, α = 0.75 for comfort in touch, α = 0.73 for body care, and α = 0.72 for body protection. The internal consistency for the total score in this study was α = 0.85.



The Contour Drawing Rating Scale (CDRS) [47], consisting of nine female contour images sorted from highly underweight to highly overweight, is used to assess body image. The CDRS has been found to show good validity and test-retest reliability r = 0.78 [47], and is accepted as a standardized tool for the assessment of body image disturbances in clinical and community populations [47,48]. The CDRS has been previously shown to distinguish Israeli patients with EDs from healthy controls [15]. In the present study, the internal consistency of the CDRS was α = 0.76.



Depression was assessed using the 21-item Beck Depression Inventory (BDI) [49] previously used in patients with EDs [50], including in Israeli samples [51]. The internal consistency of the BDI in the present study was α = 0.85.



Anxiety was assessed using the 40-item State-Trait Anxiety Inventory (STAI) [52], measuring the severity of anxiety at the time of examination (STAI-State; STAI-S) and the general tendency to display anxiety (STAI-Trait; STAI-T). The STAI was previously used in patients with EDs [50], including in Israeli samples [16,51]. The internal consistency of the STAI-S in the present study was α = 0.78, and of the STAI-T, α = 0.80.





2.3. Procedure


Participants and parents, in the case of minors under the age of 18, signed a written informed consent form, after being informed about the aims of the study. The study was approved by the Institutional Review Board of the Sheba Medical Center, Tel Hashomer, Israel. Upon admission, patients were independently interviewed by three experienced child and adolescent psychiatrists (D.S., A.Y., and A.E.L). The inter-rater reliability correlation between the three psychiatrists for the ED diagnoses was r = 0.92. Diagnoses were further confirmed in departmental clinical staff meetings. Only patients for whom there has been a unanimous agreement on their ED diagnosis could enter the study. The study’s self-report questionnaires were completed within two weeks of admission after the stabilization of the patients’ medical condition. They were distributed in the morning hours in a random order by BA or MA level psychology students. Demographic and clinical variables, including age, duration of illness, and length of inpatient treatment, were recorded using a demographic questionnaire and from the patients’ medical records. Weight and height were regularly taken in the morning hours according to standardized procedures [53]. Body mass index (BMI) was calculated as weight divided by height squared [54].




2.4. Statistical Analysis


First, descriptive statistics were produced using frequencies for categorical variables and means with standard deviations for continuous variables.



Differences between patients with AN-R, AN-B/P, and BN in demographic, clinical, and psychometric variables were assessed using a multivariate analysis of variance (MANOVA). Post hoc comparisons were conducted using Hochberg correction for the cases where the variances were equal and Tamhane correction when the variances were not equal. Correlations between the different variables were computed using Pearson correlation coefficients.



To assess the mediation relationships between the different study variables, a structural equation modelling (SEM) has been conducted. The following indices have been used to evaluate the model: chi-squared, which is acceptable when the value is not significant; the goodness of fit index (GFI), the comparative fit index (CFI), the non-normed fit index (NNFI), (adequate values—above 0.90, excellent fit—above 0.95), and the root mean square error of approximation (RMSEA) (adequate values—less than 0.08, excellent fit—less than 0.06) [55]. The models have been controlled for age. Level of significance (p-value) has been put at 5%. Data have been entered and analyzed using SPSS version 26 and AMOS version 25.





3. Results


Table 1 summarizes the differences between patients with AN-R, AN-B/P, and BN for the psychometric, demographic, and clinical variables. Regarding the demographic and clinical characteristics, there was a significant between-group difference in the age (F(2, 166) = 3.73, p = 0.03, η2 = 0.04). Specifically, patients with AN-R (M = 15.87, SD = 1.45) were younger in comparison with the BN patients (M = 16.60, SD = 0.99; p < 0.01). Moreover, there was a significant between-group difference in the BMI (F(2, 166) = 73.56, p < 0.01, η2 = 0.47). Specifically, patients with BN (M = 21.97, SD = 4.08) had greater BMI in comparison with the patients with AN-R (M = 16.26, SD = 1.58; p < 0.01) and the AN-B/P patients (M = 16.94, SD = 1.73; p < 0.01). In addition, there was a significant between-group difference in illness duration (F(2, 166) = 3.20, p = 0.04, η2 = 0.04). However, in post hoc pairwise comparisons, no significant results were found between the groups.



Between-group differences were found for all psychometric variables except for the two STAI dimensions Thus, a significant between-group difference was found for the PAS (F(2, 166) = 12.88, p < 0.01, η2 = 0.10). Specifically, patients with AN-R (M = 57.05, SD = 14.16) showed fewer dissociative symptoms in comparison with patients with AN-B/P (M = 66.22, SD = 16.05, p < 0.01) and BN (M = 67.06, SD = 12.88, p < 0.01) (see Table 1).



Second, a significant between-group difference was found for the MAST (F(2, 166) = 4.62, p < 0.01, η2 = 0.05). Specifically, patients with AN-R (M = 2.33, SD = 0.63) had lower suicidality, in comparison with the AN-B/P group (M = 2.70, SD = 0.80, p < 0.01) (see Table 1).



Third, a significant between-group difference was found in the investment in the body as measured with the BIS (F(2, 166) = 4.79, p < 0.01, η2 = 0.05). Specifically, patients with AN-R (M = 3.08, SD = 0.54) had higher scores on the BIS than patients with AN-B/P (M = 2.79, SD = 0.62, p = 0.01) (See Table 1).



Fourth, a significant between-group difference was found for the CDRS scores (F(2, 166) = 9.31, p < 0.01, η2 = 0.10). Specifically, patients with AN-R (M = 2.69, SD = 2.88) scored lower on the CDRS, i.e., regarded themselves as less overweight than patients with AN-B/P (M = 4.38, SD = 2.69, p < 0.01) and BN (M = 4.82, SD = 2.60, p < 0.01) (see Table 1).



In addition, significant between-group differences were found for the two EDI-2 scales included in our study, drive for thinness (EDI-2-DT; F(2, 166) = 5.56, p < 0.01, η2 = 0.06) and body dissatisfaction (EDI-2-BD; F(2, 166) = 8.18, p < 0.01, η2 = 0.09). Specifically, patients with AN-R (M = 12.89, SD = 7.07) had lower scores (i.e., less disturbance) on the EDI-2-DT in comparison to patients with AN-B/P (M = 16.02, SD = 5.73, p = 0.02) and BN (M = 16.26, SD = 4.96, p = 0.02), and lower scores on the EDI-2-BD than patients with AN-B/P (M = 20.85, SD = 8.37, p < 0.01) and B/N (M = 21.15, SD = 5.98, p < 0.01) (See Table 1).



Moreover, a significant between-group difference was found for depression (BDI; F(2, 166) = 6.38, p < 0.01, η2 = 0.07). Specifically, patients with AN-B/P (M = 37.03, SD = 15.25) had more severe depression symptoms in comparison with AN-R patients (M = 28.63, SD = 12.77, p < 0.01) and marginally elevated BDI scores in comparison to BN patients (M = 29.97, SD = 14.52, p = 0.06) (See Table 1).



Last, there was a significant between-group difference in eating-related pathology (EAT-26) (F(2, 166) = 6.89, p < 0.01, η2 = 0.08). Specifically, patients with AN-R (M = 40.20, SD = 17.95) had lower EAT-26 scores (i.e., lower eating-related pathology) than patients with AN-B/P (M = 50.50, SD = 18.66, p < 0.01; see Table 1).



Table 2 presents the descriptive statistics and correlations among the different study variables. Specifically, dissociation (total PAS score) was positively correlated with suicidality (MAST), the severity of eating-related pathology (EAT-26), body-image-related disturbances (CDRS, EDI-2-DT, and EDI-2-BD), depression (BDI), and anxiety STAI-S, STAI-T).



Suicidality (MAST) was negatively correlated with the investment in one’s body (BIS), and positively correlated with body-image-related disturbances (CDRS, EDI-2-DT, and EDI-2-BD), and with the severity of eating-related pathology (EAT-26), depression (BDI), and anxiety (STAI-S, STAI-T).



3.1. Mediation Model


We conducted a structural equation modeling (SEM) to assess the way in which body-related dimensions (BIS, CDRS, EDI-2-DT, and EDI-2-BD) mediate the relationship between dissociation (PAS) and suicidality (MAST). The findings are summarized in Figure 1. This model provided fair goodness of fit indices (χ2(3) = 31.42; p < 0.001; GFI = 0.95; NFI = 0.92; CFI = 0.92; RMSEA = 0.09). First, a direct effect was found between the PAS and the MAST (β = 0.29, p < 0.001). Second, the PAS was positively correlated with the CDRS (β = 0.35, p < 0.001), EDI-2-DT (β = 0.53, p < 0.001), and EDI-2-BD (β = 0.50, p < 0.001). Examination of the relationships between the mediators and the MAST showed a negative correlation with total BIS (β = −0.35, p < 0.01), and a positive correlation with the CDRS (β = 0.63, p < 0.01). To summarize, our findings showed a partial mediation effect in the association between dissociation (PAS) and suicidality (MSAT), with an indirect mediation of body-related influences (β = 0.15, p < 0.01), in addition to a direct association between dissociation and suicidality (β = 0.29, p < 0.01). Specifically, less positive investment in the body (BIS) and perceiving the body as heavier (CDRS) mediated in increasing the influence of dissociation (PAS) on suicidality (MAST).




3.2. Moderation Effects


A moderation effect on the mediation of body-related dimensions in the association between dissociation (PAS) and suicidality (MAST) was found for depression (BDI (β = 0.21, p = 0.01). To probe this effect, we split the sample into individuals who scored lower than the median of BDI in this sample (Med = 31.0) and higher than the median BDI. Then, we calculated the SEM model for the two groups, yielding fair goodness of fit indices (χ2(6) = 40.01; p < 0.001; GFI = 0.94; NFI = 0.86; CFI = 0.88; RMSEA = 0.09).



Overall, stronger correlations were found in the model of high-BDI patients (see Figure 2). Specifically, a direct effect between the PAS and the MAST (β = 0.34, p < 0.001) was found only for high-depression patients (BDI > 31). In addition, the PAS was positively correlated in this group with heavier body perception on the CDRS (β = 0.27, p < 0.001), and with higher scores on the EDI-2-DT (β = 0.56, p < 0.001) and EDI-2-BD (β = 0.47, p < 0.001). For suicidality, we found that the total BIS was negatively correlated with the MAST (β = −0.35, p < 0.01), while the CDRS was positively correlated with the MAST (β = 0.38, p < 0.01; see Figure 2).



To summarize, examination of the mediation between the PAS and MAST showed a full mediation effect for the high-depression group, with an indirect effect (β = 0.13, p < 0.01). Specifically, elevated depression increased the mediating effects of maladaptive body-related attitudes and perceptions on the association between dissociation and suicidality. By contrast, no mediation effect was found for the low-depression group (β = 0.04, p = 0.82; see Figure 3).



A moderation effect on the mediation of body-related dimensions in the association between dissociation and suicidality was also found for trait anxiety (STAI-T; β = 0.62, p < 0.01). To probe this effect, we split the sample into individuals who scored lower than the median of STAI-T in this sample (Med = 55.50) and higher than the median STAI-T. Then, we calculated the SEM model for both groups, yielding fair goodness of fit indices (χ2(6) = 34.01; p < 0.001; GFI = 0.94; NFI = 0.90; CFI = 0.91; RMSEA = 0.16).



Overall, stronger correlations were found in the model of high- anxiety-trait patients (see Figure 4). Specifically, only for high-anxiety-trait patients, a direct effect was between the PAS and the MAST (β = 0.48, p < 0.001). In addition, the PAS was positively correlated with heavier body perception on the CDRS (β = 0.40, p < 0.001), and with higher scores on the EDI-2-DT (β = 0.58, p < 0.001) and the EDI-2-BD (β = 0.57, p < 0.001). For suicidality, we found that total BIS was negatively correlated with the MAST (β = −0.37, p < 0.01), while the CDRS (β = 0.29, p < 0.01) and EDI-2-DT were positively correlated with the MAST (β = 0.22, p < 0.05).



To summarize, examination of the mediation between the PAS and the MAST showed a full mediation effect for the high STAI-T group, with an indirect effect (β = 0.14, p < 0.01); specifically, elevated trait anxiety increased the mediating effects of maladaptive body-related attitudes and perceptions on the association between dissociation and suicidality. By contrast, no mediation effect was found for the low STAI-T group (β = 0.01, p = 0.93; see Figure 5).



Last, no moderation effect was found for the STAI-S (β = 0.11, p = 0.48), EAT-26 (β = 0.06, p = 0.75), duration of illness (β = −0.04, p = 0.72), BMI (β = −0.09, p = 0.31), or type of ED diagnosis (β = 0.09, p = 0.75). No moderation effect was examined for age due to low variance at age in the sample.





4. Discussion


The aims of the current study were to investigate the relationship between dissociation and suicidality in female adolescent patients with EDs, and to explore potential factors that mediate these relationships, as well as other factors that, in their turn, moderate these mediational processes.



As expected, confirming our first hypothesis, dissociative symptoms as well as suicidality were higher in binge-purge EDs, i.e., AN B/P (for both dimensions) and BN (only for the PAS). These results replicate findings from previous studies in EDs, showing that both dissociation and attempted suicide/NSSIs/suicidal thoughts are more prevalent in AN-B/P and BN [18,56,57]. However, most other psychometric variables, except for anxiety, were also more pronounced in patients with B/P type EDs in comparison to AN-R (AN-B/P all variables, BN-CDRS, EDI-2-BD, and EDI-2-DT). These findings have also been shown elsewhere [58,59,60], and are likely related to a greater severity of illness in AN-B/P, and to an overall greater emotional dysregulation and impulsivity in the binge/purge subtype in general [61]. Dissociation can be, in this respect, conceptualized as one regulatory means to reduce emotional dysregulation and impulsivity, and elevated suicidal risk is a failure of this regulation. Nonetheless, it is of note that the type of ED had no moderating influence on the mediation of body-related parameters in the relation between dissociation and suicidality.



In keeping with our second hypothesis, we found a direct effect of dissociation on suicidality. Furthermore, we found that dissociation and suicidality were both associated with body image parameters (CDRS, EDI-2, and EDI-BD). First, the PAS was positively correlated with the CDRS, EDI-2-DT, and EDI-2-BD. This suggests that dissociation may impair accurate perception of the body in patients with EDs (perceiving oneself as heavier on the CDRS), leading in turn to greater dissatisfaction with the body, and hence, to greater drive to lose weight. The association between body perception disturbances and body dissatisfaction is a well-known finding in EDs [62]. Similarly, dissociative features might play a fundamental role in producing body image distortions in patients with EDs [63].



Second, the CDRS was positively correlated with suicidality, suggesting that body-perception disturbance in seeing oneself as heavier had the potential to increase suicidal risk. Although there was an inherent difference in the BMI of patients with AN vs. BN, with both AN-R and AN-B/P patients having a lower BMI than patients with BN, we found that not only patients with BN, but also patients with AN-B/P perceived themselves as heavier than patients with AN-R. Nonetheless, it is of note that the scales used in our study, the EDI-2-BD, EDI-2-DT, and CDRS, might not be sensitive enough to discern the body misperception or the poor insight related to body perception in patients with AN [64].



Moreover, BMI had no moderating effect on the mediation of body-related parameters in the relationships between dissociation and suicidality. Altogether, our findings suggest that it is the ED patients’ perception of their weight, rather than their actual weight, that might increase their dissatisfaction with their body [65], and, in turn, their overall risk for suicide [34].



By contrast, positive attitudes and behaviors toward the body, as assessed with the BIS, were negatively correlated with suicidality. This suggests that a positive investment in the body, independent of body-size perception and body image distortion, might serve to protect against suicidal behaviors. It is interesting to note, in this respect, that whereas dissociation was associated only with body perception disturbance and body dissatisfaction, suicidality was associated also with a more comprehensive, non-ED-related construct of protective vs. aversive attitudes and behaviors toward the body.



To summarize, our third hypothesis, based on Orbach’s [14] theory of suicide, suggesting that in patients with EDs, positive attitudes and behaviors toward the body would reduce the effect of dissociation on suicidality while negative attitudes and behaviors toward the body would increase suicidality, has been partly confirmed (partial mediation effect). This replicates earlier findings both in adolescents in general [30,46] and in adolescents with EDs [16]. In this respect, our results point to the importance of promoting non-bodily perception related aspects in the treatment of EDs. This can be achieved, perhaps, by using holistic integrative therapy strategies such as dialectical behavior therapy, mindfulness, relaxation, and/or meditation [66,67]. Nonetheless, body-perception-targeted treatments such as body exposure using a mirror, video, or computer-based feedback [15,66], are just as important. These complementary treatment strategies may be added to weight and disordered eating restoration to correct the impairments in body perception and overall bodily related attitudes in the necessary, yet burdensome process of accepting the new weight.



The study of the moderating effects of depression and anxiety on the mediating role of body image in the association between dissociation and suicidality is of relevance because comorbid depressive and anxiety disorders are highly prevalent in EDs [68,69]. Depression and anxiety may intensify ED-related pathology [9], as well as affect many non-eating psychopathologies in EDs, including dissociation [70], bodily related disturbances [71], and suicidality [9,10,11]. It is of note that our fourth hypothesis regarding the factors intervening in the mediation of the association between dissociation and suicidality has been supported for depression and trait anxiety, but not for ED symptom severity, BMI, duration of illness, or type of ED diagnosis.



In our study, for the high-depression and high-trait-anxiety groups only, in addition to a direct association between the PAS and the MAST, body image disturbances (CDRS, EDI-2-BD, EDI-2-DT) increased the influence of dissociation on suicidality, while positive investment in the body decreased this mediational effect (see Figure 2 and Figure 4). It is of note that the ED patients in our study were highly depressed (BDI score of the entire sample 31.71 ± 14.41, and of all groups around 30, see Table 1 and Table 2; according to Beck [49], a BDI score ≥ 30 signifies severe depression). Other studies of adolescent inpatients with EDs also found BDI scores around 30 [72,73]. These high BDI levels are likely associated with the high rates of comorbid depression in inpatients with EDs, the considerable malnutrition likely present in inpatients, and the reluctance of many adolescents to undergo inpatient treatment (although all patients in our department agreed to be hospitalized). The same holds true also for the STAI-T, with a score range of 20–80 (higher scores indicate more severe anxiety) and a cutoff point of 39–40 to detect clinical symptoms of anxiety [74]. The mean score of the STAI-T in our study (55.61 ± 11.43), likely represents severe state anxiety.



The results of our study emphasize the importance of treating the patients’ severe depression and anxiety [75]. We suggest that the management of both disturbances, whether with cognitive behavioral therapy [71], or serotonin specific reuptake inhibitors [76] might reduce the influence of dissociation on suicidality in patients with EDs, whether directly, or indirectly, via the mediation of body-related parameters. This consideration is of particular relevance for ED patients with sexual-trauma-related complex post-traumatic symptoms, showing specifically high levels of both dissociation and suicidality [77,78]. The lack of moderating effect of all ED-related parameters included, when bearing in mind the mediational role of all body-related parameters, may suggest that in line with Orbach’s [14] theory of suicide, bodily related disturbances may be of particular relevance in increasing the suicidal risk of patients with EDs, regardless of their malnutrition condition, severity of ED symptomatology, and duration of their illness. Nevertheless, as our sample consists only of inpatients with severe EDs, it might not be diverse enough to demonstrate a potential moderating effect of ED-related parameters on the associations between dissociation and suicidality.



In summary, according to the findings of our study and in line with Orbach’s [14] theory of suicide, bodily related disturbances might increase the suicidal risk of patients with EDs in the context of elevated dissociation, alongside the influence of additional severe comorbid depressive and/or anxiety symptoms.



Limitations and Strengths


Several limitations of our study should be addressed. First, we relied on indirect measurement of suicidal tendencies with the MAST, rather than assessing actual suicidal behavior. Nonetheless, the use of this indirect method, significantly associated with increased suicidality in psychiatric patents in general [30] and in patients with EDs in particular [16], might decrease the risk of under-reported suicidal risk in our patients. Second, we did not check for a history of traumatic experiences, which are a key factor in Orbach’s theory of suicide, as well as in the development of dissociation. Third, our cross-sectional design allowed for the assessment of the associations between dissociation, body image, depression, anxiety, and suicidality, but did not enable us to evaluate the directionality of the influence of the parameters assessed in actually increasing the patients’ suicidal risk. Fourth, given our limited sample size, we used the total scores for the BIS and MAST measures rather than assessing, in addition, the potential influence of their specific sub-constructs (e.g., MAST attraction to life or BIS-body protection). The use of larger samples could assist in the investigation of these components and their respective contribution to our model. Fifth, the potential of the BDI and STAI-T to moderate the mediation of body-related parameters in the relationship between dissociation and anxiety was achieved only in patients with severe depressive and anxiety symptoms. Thus, less severe depression and anxiety might not have moderated this mediating effect of body image parameters. Sixth, we assessed our patients when they were acutely ill, not being able to disentangle the influence of malnutrition on our findings. In addition, we did not include a control group to validate the findings on our scales against non-ED populations. Last, as we studied only inpatients, our findings cannot be generalized to patients with less severe EDs.



Our study has, nevertheless, some important advantages. It is a hypothesis-generated research, based on a relatively large number of participants, and includes validated assessment tools. We have also assessed the patients’ weight and height, rather than relying on self-reports. We have specifically chosen the PAS for the assessment of dissociation, because the researchers developing this scale have specifically used it for patients with EDs [41,42]. Thus, it contains items related to dissociation of the body, emotions, and control, all of considerable relevance in the study of dissociation [18] and suicidality [32,79] in patients with EDs.





5. Conclusions


The aim of this study was to examine in ED inpatients the influence of bodily related disturbances, depression, anxiety, severity of ED symptoms, body mass index (BMI), and type and duration of the ED on the relationship between elevated dissociation and elevated suicidality. We found that dissociation and suicidality were directly associated. In addition, depression and anxiety moderated the mediating role of body image parameters in the association between increased dissociation and increased suicidality. Thus, only in inpatients with increased depression and anxiety, were body image disturbances found to mediate in the association between dissociation and suicidality. ED-related parameters did not moderate in these relationships.



Future studies should attempt to include information about actual suicidal behaviors and trauma history to verify and extend the findings of our model in a prospective longitudinal assessment of ambulatory patients with EDs throughout the course of their illness.
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Figure 1. Mediation of the relationships between dissociative symptoms (PAS) and suicidality (MAST) using body image dimensions as mediators. Note: ** p < 0.01. PAS: Perceptual Alteration Scale; MAST: Multi Attitude Suicide Tendencies Scale; BIS: Body Investment Scale; CDRS: Contour Drawing Rating Scale; EDI-2: Eating Disorders Inventory-2. 
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Figure 2. Relationships between dissociative symptoms (PAS) and suicidality (MAST) in the high-depression group when the mediators are the BIS, CDRS, EDI-2-Drive for Thinness, and EDI-2-Body Dissatisfaction. Note: * p < 0.05, ** p < 0.01. PAS: Perceptual Alteration Scale; MAST: Multi Attitude Suicide Tendencies Scale; BIS: Body Investment Scale; CDRS: Contour Drawing Rating Scale; EDI-2: Eating Disorders Inventory-2. 






Figure 2. Relationships between dissociative symptoms (PAS) and suicidality (MAST) in the high-depression group when the mediators are the BIS, CDRS, EDI-2-Drive for Thinness, and EDI-2-Body Dissatisfaction. Note: * p < 0.05, ** p < 0.01. PAS: Perceptual Alteration Scale; MAST: Multi Attitude Suicide Tendencies Scale; BIS: Body Investment Scale; CDRS: Contour Drawing Rating Scale; EDI-2: Eating Disorders Inventory-2.



[image: Jcm 10 04027 g002]







[image: Jcm 10 04027 g003 550] 





Figure 3. Relationships between dissociative symptoms (PAS) and suicidality (MAST) in the low-depression group in Table 2. Drive for Thinness, and EDI-2-Body Dissatisfaction. Note: ** p < 0.01. PAS: Perceptual Alteration Scale; MAST: Multi Attitude Suicide Tendencies Scale; BIS: Body Investment Scale; CDRS: Contour Drawing Rating Scale; EDI-2: Eating Disorders Inventory-2. 






Figure 3. Relationships between dissociative symptoms (PAS) and suicidality (MAST) in the low-depression group in Table 2. Drive for Thinness, and EDI-2-Body Dissatisfaction. Note: ** p < 0.01. PAS: Perceptual Alteration Scale; MAST: Multi Attitude Suicide Tendencies Scale; BIS: Body Investment Scale; CDRS: Contour Drawing Rating Scale; EDI-2: Eating Disorders Inventory-2.
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Figure 4. Relationships between dissociative symptoms (PAS) and suicidality (MAST) in the high-trait-anxiety group when the mediators are the BIS, CDRS, EDI-2-Drive for Thinness, and EDI-2-Body Dissatisfaction. Note: * p < 0.05, ** p < 0.01. BIS: Body Investment Scale; CDRS: Contour Drawing Rating Scale; EDI-2: Eating Disorders Inventory-2. 






Figure 4. Relationships between dissociative symptoms (PAS) and suicidality (MAST) in the high-trait-anxiety group when the mediators are the BIS, CDRS, EDI-2-Drive for Thinness, and EDI-2-Body Dissatisfaction. Note: * p < 0.05, ** p < 0.01. BIS: Body Investment Scale; CDRS: Contour Drawing Rating Scale; EDI-2: Eating Disorders Inventory-2.
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Figure 5. Relationships between dissociative symptoms (PAS) and suicidality (MAST) in the low-trait anxiety group when the mediators are the BIS, CDRS, EDI-2-Drive for Thinness, and EDI-2-Body Dissatisfaction. Note: * p < 0.05, ** p < 0.01. PAS: Perceptual Alteration Scale; MAST: Multi Attitude Suicide Tendencies Scale; BIS: Body Investment Scale; CDRS: Contour Drawing Rating Scale; EDI-2: Eating Disorders Inventory-2. 
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Table 1. Differences in psychometric variables by eating disorder diagnosis.
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AN-R

(N = 75)

	
AN-B/P

(N = 60)

	
BN

(N = 34)

	
F

	
p

	
η2




	

	
M

	
SD

	
M

	
SD

	
M

	
SD

	

	

	






	
PAS

	
57.05

	
14.16 a

	
66.22

	
16.05 b

	
67.06

	
12.88 b

	
8.77

	
<0.01

	
0.10




	
MAST

	
2.33

	
0.63 a

	
2.70

	
0.80 b

	
2.55

	
0.75

	
4.62

	
<0.01

	
0.05




	
BIS

	
3.08

	
0.54 a

	
2.79

	
0.62 b

	
2.86

	
0.49 b

	
4.79

	
<0.01

	
0.05




	
CDRS

	
2.69

	
2.88 a

	
4.38

	
2.96 b

	
4.82

	
2.60 b

	
9.31

	
<0.01

	
0.10




	
EDI-2-drive for thinness

	
12.89

	
7.07 a

	
16.02

	
5.73 b

	
16.26

	
4.96 b

	
5.56

	
<0.01

	
0.06




	
EDI-2-body dissatisfaction

	
15.71

	
9.28 a

	
20.85

	
8.37 b

	
21.15

	
5.98 b

	
8.18

	
<0.01

	
0.09




	
BDI

	
28.63

	
12.77 a

	
37.03

	
15.25 b

	
29.91

	
14.52 *

	
6.38

	
<0.01

	
0.07




	
STAI-S

	
54.88

	
11.56

	
56.97

	
13.18

	
57.21

	
11.21

	
0.68

	
0.51

	
-




	
STAI-T

	
54.35

	
10.50

	
57.37

	
12.20

	
57.18

	
8.05

	
1.58

	
0.21

	
-




	
EAT-26

	
40.20

	
17.95 a

	
50.50

	
18.66 b

	
47.47

	
16.05

	
6.89

	
<0.01

	
0.08




	
Age

	
15.87

	
1.45

	
16.28

	
1.42

	
16.60

	
0.99

	
3.73

	
0.03

	
0.04




	
BMI

	
16.26

	
1.58

	
16.94

	
1.73

	
21.97

	
4.08

	
73.56

	
<0.01

	
0.47




	
Disease duration (years)

	
0.26

	
0.79

	
0.23

	
0.89

	
0.72

	
1.40

	
3.20

	
0.04

	
0.04








Note: AN-R: anorexia nervosa restricting type; AN-B/P: anorexia nervosa binge/purge type; BN: bulimia nervosa; PAS: Perceptual Alteration Scale; MAST: Multi Attitude Suicide Scale; BIS: Body Investment Scale; CDRS: Contour Drawing Rating Scale; EDI-2: Eating Disorders Inventory-2; BDI: Beck Depression Inventory; STAI-S: State Trait Anxiety Inventory-State; STAI-T: State Trait Anxiety Inventory-T; EAT-26: Eating Disorder Inventory-26. BMI: Body Mass Index. Results with different superscripts indicate a significant difference in the findings in that row. Results with no superscripts indicate no differences from the other scores in that row. Results with an * indicate marginal differences.
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Table 2. Descriptive statistics and correlations among the different study variables.
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	M
	SD
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12





	1. PAS
	62.26
	15.22
	
	
	
	
	
	
	
	
	
	
	
	



	2. MAST
	2.49
	0.74
	0.45 **
	
	
	
	
	
	
	
	
	
	
	



	3. BIS
	3.10
	2.29
	−0.09
	−0.23 **
	
	
	
	
	
	
	
	
	
	



	4. CDRS
	3.82
	3.05
	0.35 **
	0.39 **
	0.18 *
	
	
	
	
	
	
	
	
	



	5. EDI-2-DT
	14.58
	6.41
	0.53 **
	0.36 **
	−0.21 **
	0.44 **
	
	
	
	
	
	
	
	



	6. EDI-2-BD
	18.61
	8.67
	0.50 **
	0.46 **
	−0.12
	0.68 **
	0.69 **
	
	
	
	
	
	
	



	7. BDI
	31.71
	14.41
	0.60 **
	0.62 **
	−0.20 **
	0.40 **
	0.53 **
	0.58 **
	
	
	
	
	
	



	8. STAI-S
	55.69
	12.65
	0.36 **
	0.48 **
	−0.39 **
	0.24 **
	0.46 **
	0.43 **
	0.45 **
	
	
	
	
	



	9. STAI-T
	55.61
	11.43
	0.49 **
	0.53 **
	−0.45 **
	−0.24 **
	0.52 **
	0.46 **
	0.51 **
	0.79 **
	
	
	
	



	10. EAT-26
	46.23
	20.73
	0.44 **
	0.20 **
	0.38 **
	0.49 **
	0.60 **
	0.47 **
	0.43 **
	0.15 *
	0.16 *
	
	
	



	11. Age
	16.15
	1.39
	0.9
	0.01
	−0.00
	0.06
	0.13
	0.09
	0.05
	−0.08
	−0.01
	0.11
	
	



	12. BMI
	17.72
	3.62
	0.11
	0.07
	−0.03
	0.28 **
	0.15
	0.23 **
	−0.02
	0.09
	0.13
	−0.03
	0.09
	



	13. Disease duration (years)
	0.34
	0.98
	0.01
	−0.05
	−0.01
	−0.05
	0.05
	0.03
	−0.11
	0.00
	−0.01
	0.09
	0.11
	0.19 *







Note: * p < 0.05, ** p < 0.01; PAS: Perceptual Alteration Scale; MAST: Multi Attitude Suicide Scale; BIS: Body Investment Scale; CDRS: Contour Drawing Rating Scale; EDI-2-DT: Eating Disorders Inventory-2-Drive for thinness; EDI-2-BD: Eating Disorders Inventory-2-Body Dissatisfaction; BDI: Beck Depression Inventory; STAI-S: State Trait Anxiety Inventory-State; STAI-T: State Trait Anxiety Inventory-T; EAT-26: Eating Disorder Inventory-26. BMI: Body Mass Index.
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