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Purpose: Traumatic events often feature prominently in eating disorders. A questionnaire survey to assess the relation of eating disorder risk to the frequency of adverse childhood experiences (ACEs) and the possible association of eating disorder risk with a particular type of ACE was conducted in a community sample of Hungarian adolescents.

Methods: Demographic and anthropometric data, risk for eating disorders (by SCOFF questionnaire), and ACEs (by ACE score calculator) were collected from 432 adolescents aged 12–17 years.

Results: Adolescents who had undergone four or more ACEs were 5.7 times more likely to be in the high eating disorder risk group than those who did not report any ACEs. Cumulative maltreatment showed a greater association with overall risk for eating disorders than cumulative family dysfunction. There is an increased risk of eating disorders from emotional maltreatment (OR = 3.475), physical maltreatment (OR = 3.440), sexual maltreatment (OR = 10.973), and emotional neglect (OR = 3.331). Dysfunctional family circumstances revealed an association with household mental illness (OR = 3.401).

Conclusion: Our study of the connection between eating disorder risk and ACE is the first of its kind in Central and Eastern Europe. Maltreatments had a greater role than family dysfunctions in increasing the risk of eating disorders. Our findings contribute to a more precise understanding of the role that ACEs play in eating disorders. It is important to bring to clinicians’ attention the importance of ACEs in the diagnosis and therapy of eating disorders and their potentially fundamental significance for therapy.
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Introduction

Traumatic events can feature prominently in the background of eating disorders (EDs – anorexia nervosa [AN] and bulimia nervosa [BN]). Several studies have shown the significance of physical, sexual, and psychological abuse, and emotional and physical neglect in adult EDs (Brewerton, 2007; Caslini et al., 2016; Guillaume et al., 2016; Molendijk et al., 2017; Pignatelli et al., 2017; Trottier and MacDonald, 2017; Amianto et al., 2018; Palmisano et al., 2018). Childhood sexual abuse is the most extensively studied form of traumatic experience in relation to EDs, and literature data reveal that it may have role in the development of the AN binge/purge subtype, but not the restrictive subtype (Trottier and MacDonald, 2017; White et al., 2018). In an adolescent outpatient population, 35% of the subjects reported one or more lifetime traumatic events – 10% reported harassment, 9% had a significant death/loss experience, and 8% reported having undergone sexual abuse (White et al., 2018). In a small group of ED patients (N = 40) emotional neglect showed the closest correlation with EDs, followed by emotional abuse, physical neglect, physical abuse, and sexual abuse (Brustenghi et al., 2019). Emotional dysregulation may be the mediating factor between childhood abuse and EDs (Racine and Wildes, 2015). ED patients with childhood abuse in their history showed earlier onset of the disorder, more severe psychopathological symptoms, and higher frequency of binge episodes and purging (Trottier and MacDonald, 2017). Traumatization particularly shows up as an aetiological component of subtypes characterized by impulse control disorders, multi-impulsive AN and BN with comorbid borderline personality disorder (Fernandez-Aranda et al., 2008). Impulsive and compulsive tendencies have a mediating role between childhood sexual abuse and EDs (Dworkin et al., 2014). In addition, ACE may influence by in the development of obesity as well (Gustafson and Sarwer, 2004; Hemmingsson et al., 2014).

Adverse childhood experiences (ACEs) can play a significant role in the development of EDs. According to definition, ACE is an extremely complex and multifaceted notion including not only abuse and neglect (maltreatment) affecting a child directly, but also the household harm a child experiences in their family in an indirect manner (family dysfunction). Family dysfunction includes separation/divorce, witnessing violent treatment of mother, household substance abuse, household mental illness, incarcerated household member. Therefore, the notion of ACE extends beyond direct harm (maltreatment) suffered by the child, and includes exposure to indirect harm as well (Felitti et al., 1998).

Childhood and adolescence are key developmental periods for the formation of various risk behaviors, including EDs (Campbell and Peebles, 2014; Pearson et al., 2014). Regarding the ED risk, some European studies based on the SCOFF questionnaire are overviewed in our paper, because in the present study this questionnaire was also used (see the description of this instrument in the Methods section). In Western European studies using the SCOFF, the risk of EDs was found to be 21.9–29.4% among 10–18 year old girls, and around half of these scores among boys (18, 19, 20). Comparing Western and Eastern European settings, it is to be mentioned that in a SCOFF-based study of an adolescent population in Hungary (mean age: 16.62 years), a prevalence of 36.8 and 15.8% was found among girls and boys, respectively (Horvath et al., 2020). As for the global prevalence of DSM-5 EDs in Western settings, 5.5–17.9% of young women and 0.6–2.4% of young men have experienced a DSM-5 eating disorder by early adulthood (Silen and Keski-Rahkonen, 2022).

Several epidemiological studies have been carried out in Central and Eastern Europe to detect EDs in teenagers with the help of instruments other than SCOFF. A survey of 14–16-year-old Polish schoolgirls that used the 26-item version of the Eating Attitudes Test (EAT) found no AN or BN and a 2.34% prevalence of subclinical disorders (Wlodarczyk-Bisaga and Dolan, 1996). In Bulgaria, the rate of positive EAT scores among schoolgirls was 10.4% (Boyadjieva and Steinhausen, 1996). In Croatia, the positive EAT rate was 10.3% among girls aged 10–15 and 7.6% among those aged 14–18 (Ambrosi-Randić and Pokrajac-Bulian, 2005). Among Romanian schoolgirls, the EAT found prevalence of 0.3% for AN and 0.8% for BN, and 1.8% for subclinical AN and 1.4% for subclinical BN (Kovács and Szabó, 2009). In a representative questionnaire survey in Hungary using the Eating Disorder Inventory (EDI), the point prevalences of AN and BN for women aged 15–24 were 0.03 and 0.4% respectively, and subclinical AN and BN had a score of 1.1 and 1.5%, respectively (Szumska et al., 2005).

A comparison of Eastern and Western Europe by Podar and Allik (2009) involving a meta-analysis of 94 studies found that non-Western participants scored higher than western participants on most of the EDI subscales, both in general population and ED samples.

Research on the links between EDs and traumatization initially concentrated on surveying emotional, physical and sexual maltreatment, and then included the role of relationship violence. The next major wave of research examined the possible factors linking traumatic experiences to EDs, including psychological (e.g., emotion dysregulation, anger, dissociative experience, impulsivity and compulsivity) and neurobiological factors (Trottier and MacDonald, 2017).

There are no data available on the association of ACEs with risk of EDs in adolescents. No investigation has been carried out using a screening test that embraces dysfunctional family circumstances and is thus capable of measuring indirect in addition to direct harm.


Aims of the present study

1. To determine the frequency of ED risk occurrence in this young population, with special focus on gender differences.

2. To assess the relationship between the accumulation of ACE experiences and ED risk. Our hypothesis is that the higher the number of ACE experiences, the greater the ED risk.

3. To study the change in ED risk by breaking down ACE harm into direct and indirect harm and thus determine whether an accumulation of maltreatment or dysfunctional family circumstances are associated with greater ED risk.

4. To determine whether any particular ACE type is associated with ED risk.

5. To examine the gender differences in relation to the effect of ACE on the ED risk.

6. To examine the associations between risk for EDs and body mass index (BMI) categories.

7. To determine how ACEs are related to risk for AN and obesity.




Materials and methods


Sampling and data collection

A cross-sectional retrospective study was conducted in a community sample of Hungarian adolescents. Data collection from an anonymous self-report questionnaire was carried out between 2018 and 2020 in schools in four counties. We contacted five schools in four cities and visited grade 6–11 students whose age ranged from 12 to 17 years. Data collection was performed in groups, under the assistance of health psychology students. We contacted 535 adolescents. Parental informed consent rate was 99.4%. Students’ absenteeism on the date of the data collection further decreased the response rate to 87.1%, thus altogether 466 adolescents were recruited, who also gave their written informed consent. After data cleaning, 32 participants were excluded due to incomplete questionnaire responses. Participants with incomplete information about a SCOFF question were included if they already scored above the threshold (2≤) or when they scored inalterably under the threshold (score was 0, and there was only one response missing). In the final sample 432 participants were included in analyses of ACE experiences and ED risk. A group of 10 people did not provide one or more anthropometric data (weight, height) – this is why analyses involving BMI categories rely on responses from 422 participants. The demographic features of the sample are provided in Table 1. Ethical approval was issued by the Research Ethics Committee of the Hungarian Medical Research Council (file number ETT TUKEB 47848–7/2018/EKU).



TABLE 1 Demographic characteristics of the sample overall and by gender.
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Measures

Apart from demographic data (gender, age, location, maternal education), the SCOFF questionnaire was extended with anthropometric data (weight, height), and the ACE Score Calculator was employed.



SCOFF questionnaire

The questionnaire measures ED risk through five questions [(Morgan et al., 1999), Hungarian adaptation: (Dukay-Szabó et al., 2016)]. It is a screening instrument designed to clarify suspicion of an ED, and is not suitable for setting up a diagnosis. The questions can be delivered either verbally or in written form, and they concentrate on self-induced vomiting, losing control of eating, severe weight loss, body image disorder, and food dominance. In Hungarian practice, two “yes” answers are regarded as the threshold for ED risk.

Relating to other ED symptoms, to determine the BMI category (underweight, healthy weight, overweight, obesity) it is necessary to calculate which BMI percentile the individual falls into. This requires data on age, sex, weight, and height. To determine the BMI percentile and category, we used a calculator available from the website of the Centers for Disease Control and Prevention (n.d.).

A score above the cut-offs associated with minimum two “yes” answers and underweight BMI category indicates a high risk of AN.



Ace score calculator

The ACE Score Calculator is a short self-report questionnaire comprising ten yes-no items (Anda et al., 2010; Ujhelyiné Nagy and Kuritárné Szabó, 2020). Five types of maltreatment (i.e., direct ACEs) are evaluated: emotional, physical, sexual abuse, physical and emotional neglect. In addition, five types of household dysfunction (i.e., indirect ACEs) are also assessed: parental separation/divorce, witnessing violent treatment of mother, household substance abuse, household mental illness, incarcerated household member. The questionnaire describes behavioral patterns. Based on the number of types of ACEs, a cumulative ACE score is calculated between 0 and 10. It is a severity index, which indicates how many types of adversities a person has experienced in their childhood. Item contents and item response options are given in the Appendix.



Statistical analyses

Statistical analyses were performed using IBM SPSS Statistics v. 23. Frequency statistics were carried out on responses for the SCOFF items, risk for EDs, BMI categories and the accumulation and frequency of ACEs. Logistic regression analyses were conducted to assess the relationship between ACEs and the overall risk for EDs and obesity, and between BMI categories and risk for EDs. No logistic regression could be performed for ACE with risk for AN due to the small number of cases with risk for AN (n = 4).

The overall risk for EDs was a binary dependent variable determined with the help of the SCOFF questionnaire (cut-off: 2≤; low risk for any EDs vs. at risk or have that disorder). The independent variables were BMI categories, the number of ACEs (overall, and by childhood maltreatment and family dysfunction), or positive/negative responses for the types of ACEs. All the models were adjusted for age, gender, location, and maternal education to calculate adjusted odds ratios (ORs). We conducted post-test analysis using the adjusted Wald test.




Results


Frequency of risk for eating disorders, BMI categories and ACEs

Risk for EDs by the SCOFF was found in 19.2% of the sample, 26.2% of girls and 6.5% of boys (Table 2). A high risk for AN was only found in girls, corresponding to 1.4% of girls, 0.9% of the total sample. In terms of BMI categories, 81.3% of the participants were of healthy weight (n = 343), 4.3% were underweight (n = 18), 10.2% were overweight (n = 43), and 4.3% were obese (n = 18).



TABLE 2 Frequency of risk for eating disorders (EDs), BMI categories, and adverse childhood experiences (ACEs) in the sample overall and by gender.
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A total of 19.4% of adolescents reported two or more, and 5.8% reported four or more ACEs. As regards ACE score patterning, 9% of the sample reported two or more forms of maltreatment, and 9.5% of the sample reported two or more instances family dysfunction.

The most prevalent forms of reported child maltreatment in the sample were emotional abuse (13.2%) and emotional neglect (13.0%). The most frequent dysfunctional household condition was parental divorce or separation (23.4%).

As regards gender, the Pearson’s chi-squared test indicated that the accumulation of adversities is significantly more frequent among girls: 8.2% reported four or more adversities, and 23.3% reported two or more adverse experiences. Moreover, more than six times as many girls (8.2%) had reported ≥4 adversities compared to boys (1.3%).

Emotional neglect was nearly seven times more prevalent among girls (18.6%) than boys (2.6%), and five times as many girls as boys had a mentally ill family member (girls: 10.4%; boys: 2.0%).



Associations between risk for eating disorders and the number and types of ACEs

As presented in Table 3, adolescents reporting three ACEs were 3.41 times, persons with four or more ACEs were 5.66 times more likely to be at risk for developing an ED than adolescents without an ACE.



TABLE 3 Adjusted odds ratios for overall risk for eating disorders by the total number of adverse childhood experiences (ACEs) and forms of maltreatment, and by presence of a type of ACE.
[image: Table3]

Reported exposure to one (OR = 4.072), two (OR = 2.719) or three (OR = 9.337) forms of childhood maltreatment was significantly associated with increased odds for overall risk for EDs among adolescents, compared to those reporting no maltreatments. The small sample sizes in the 4 (n = 2) and 5 (n = 1) maltreatment categories limited the possibility of analysing their association with risk for EDs.

Accumulation of family dysfunction was not significantly associated with increased odds for being at risk or having EDs. The small sample size in the upper categories of the number of family dysfunction forms [3 (n = 8), 4, 5 (n = 0)] limited the evaluation of the risk for ED–ACE association.

Experiencing emotional neglect (OR = 3.331), physical abuse (OR = 3.440), emotional abuse (OR = 3.475), and especially a history of sexual abuse (OR = 10.973) highly increased the odds of being at risk for EDs. Reporting the experience of household mental illness (OR = 3.401) was also associated with increased odds for overall risk for EDs. We did not find any significant association between other types of ACEs and risk for EDs.



Associations between risk for eating disorders and BMI categories

Analysis of the associations between BMI categories and risk for EDs showed obese adolescents to be significantly more likely to be at risk of, or to have, an ED (OR = 8.872). No associations were found between underweight or overweight adolescents and risk for EDs (Table 4).



TABLE 4 Adjusted odds ratios for risk for eating disorders by BMI categories.
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Associations between obesity and ACEs

Accumulation of childhood maltreatment was significantly associated with increased risk of obesity. Adolescents reported one (OR = 4.703) or three (OR = 35.029) forms of maltreatment were much more likely to be obese than those who reported no maltreatment (Table 5). We found no significant relationship between obesity and the total ACE score or family dysfunction related ACE score.



TABLE 5 Adjusted odds ratios for obesity by the number of maltreatment forms.
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Discussion

In the 12–17 age group we studied, the SCOFF questionnaire found risk for ED in 19.2–26.2% of girls and 6.5% of boys. This gender difference is well known, and is probably due to the cultural pressure of ideal slimness, which girls are more exposed to. In general, previous studies have found slightly lower prevalence; they, however, have mostly included lower average age participants (Holling and Schlack, 2007; Hudson et al., 2007; Lahteenmaki et al., 2009; Leung et al., 2009; McBride et al., 2013; Esteban-Gonzalo et al., 2014; Solmi et al., 2014; Zeiler et al., 2016). We found one comparable SCOFF figure from Central and Eastern Europe: a 26.4% positive rate among a sample of adolescents of an average age of 16.62 years in Hungary (Horvath et al., 2020). This is further supported by our figure of 19.2% (26.2% of girls and 6.5% of boys), because the mean age in our sample was approximately 2 years lower (14.71). Earlier studies in the region used other instruments, and showed lower levels of ED risk (see Introduction). This difference may be due to methodological peculiarities or differences. The instruments used for these previous studies did not measure binge eating disorder or atypical eating disorders (in DSM-IV: eating disorder not otherwise specified [EDNOS], in DSM-5: other specified feeding or eating disorders [OSFED]). SCOFF probably has a broader scope in identifying ED risk.

ED risk was higher among adolescents who reported more ACEs. Frequent harmful experiences, therefore, play a part in the aetiology of eating disorders. This is confirmed by research into the effects of traumatic experiences [for a review, see (Trottier and MacDonald, 2017)]. Previous studies had not examined the significance of dysfunctional family circumstances.

A breakdown of ACEs into direct and indirect harm revealed that ED risk is more strongly related to maltreatment (direct harm) than family dysfunction (indirect harm). Sexual abuse has a particularly marked pathogenic role, and our findings confirm previous data suggesting the significance of sexual abuse in increasing ED risk (Carter et al., 2006; Trottier and MacDonald, 2017).

Research into the prevalence of sexual abuse has tended to concentrate on girls, which is reflected in the relative abundance of data. Although childhood abuse may also play a role for boys, it is more difficult to detect because males tend to manifest traits of a more externalizing nature (such as aggression). Furthermore, the earlier ages for sexual abuse among boys hamper reliable reporting; and it is more difficult for boys to disclose acts of sexual abuse because of cultural roles that reduce the admission of vulnerability characteristics in males (Thompson and Wonderlich, 2004).

In addition to sexual abuse, our findings show that physical abuse and emotional neglect are significant indicators of ED risk.

One of the gender differences in our study is related to the response to the question of emotional neglect: nine times as many girls as boys responded positively. Our proposed explanation is that girls are more sensitive to emotional attitudes and the associated deficiencies, and demand more and warmer interactions. Girls are also more inclined than boys to talk about the emotional aspects of their experiences, and use more emotional words than boys when talking about frightening events (Fivush et al., 2000). Girls have a greater tendency to reveal/express negative emotions such as sadness and fear (Garside and Klimes-Dougan, 2002). Another significant figure is that nearly five times as many girls as boys reported family members with mental illness, which may be the result of a greater inclination among girls to recognize and/or admit having an ACE.

Emotional dysregulation and dissociation may be mediating factors between childhood maltreatment and EDs (Moulton et al., 2015; Racine and Wildes, 2015). Maltreatment (sexual, physical and emotional) often lies in the background of vulnerable emotional regulation mechanisms. Inappropriate reaction to a child’s emotional state may negatively influence emotional regulation capability. An eating disorder can promote avoidance, distraction or dulling of emotions, and eating may provide a source of pleasure and fill emotional gaps.

The concept of development traumatization disorder (Van der Kolk et al., 2009) offers a useful explanation for the emotional, behavioral and self-regulation difficulties observed among persons with eating disorders. The areas of development where childhood traumatization takes most striking effect are disrupted attachment, biological regulation, emotional and behavioral regulation, cognition and self-concept (Cook et al., 2003). This has been confirmed by empirical research (Fusco and Cahalane, 2013; Teicher et al., 2016).

Traumatization usually appears as a nonspecific risk factor in the history of an eating disorder patient, and may have a circular causal role as part of a complex pathomechanism. If, however, the person experienced trauma in an eating related context, the causal relationship may be tight (such as eating-related parental aggression, coercion and punishment; or bulimic vomiting in consequence of coercion to oral sexual activity).

Control is a central question in eating disorders, and the level of parental control and control-related maltreatment are potentially significant in the development of symptoms. The interaction between perceived parental treatment and childhood traumatization may contribute to interpersonal uncertainty, which is one of the most important dimensions of the psychopathological phenomena of eating disorders (Monteleone et al., 2020).

There is increasing evidence that severe and complex childhood traumatization is involved in the etiology of borderline personality disorder (BPD) (Bandelow et al., 2005; Kuritárné, 2008). The reason for mentioning BPD in the context of this review is that the multi-impulsive subtype of eating disorders is associated with this particular personality disorder.

Obesity has been found to be associated with increased risk for EDs (OR = 8.872) and the accumulation of childhood maltreatment. One study found that people with obesity scored higher in emotional and sexual maltreatment and neglect than the healthy control group. Binge eaters in the obese group reported a higher level of maltreatment and neglect than non-bingeing obese persons and healthy controls. The bingeing and obese groups differed in the frequency of physical and sexual maltreatment. The association between childhood traumatic events and adult obesity has been confirmed independently (Trottier and MacDonald, 2017). It is a well-known fact that after sexual abuse, women hide their sexually attractive bodies by becoming obese so as to prevent the recurrence of abuse (Felitti, 1991).

We also examined some dysfunctional family circumstances, of which the most significant for ED risk was the presence of a family member with a mental illness. This may be explained by the common tendency for mental illness to give rise to enmeshment and dysfunctional family boundaries (Minuchin, 1974). Diffuse, enmeshed boundaries are important risk factors for psychosomatic disorders.

We may reasonably surmise that the role of ACEs in EDs forms a continuous spectrum from mild family/environmental stress situations to direct abuse, similarly to spectra widely accepted in psychiatry (addictive spectrum, eating disorder continuum, obsessive compulsive spectrum etc.). Everyday stress plays a well-known part in psychosomatic and other psychiatric disorders (Kuritárné, 2008). Such are enmeshment, overprotectiveness, rigidity, lack of conflict resolution, and the involvement of the child in parental conflict (Minuchin, 1974).

Mental illness in the family is the only dysfunctional family circumstance that showed a relation with the occurrence of ED, suggesting that we should not confine investigation to the ACE concept used here but look at a broader range of family circumstances.



Strength and limits

The study investigated the ED risk associated with ten early intrafamilial ACEs and thus gives a differentiated account of trauma in the background of EDs.

No previous ED studies have been found in Central and Eastern Europe with a wide-ranging investigation into intrafamilial harm.

The regional setting may enhance the transcultural value of the study (e.g., relating to the role and recognition of family aggression).

We have confirmed the former Hungarian SCOFF data on ED risk in an adolescent population, and new data have been provided about the relation of ED risk and ACE.

Using a mixed sample (boys and girls), the study differs from most others, which have been largely or exclusively based on female samples, and have provided little data on mixed-gender samples and even less on male samples. The use of mixed and male samples is essential to determine whether the previously found differences between sexes are decreasing, or how they are changing.

A cross-sectional study limits the interpretability of data. Moreover, the assessment of the ACEs and the SCOFF was based on self-report, which may cause some bias. The ACE Score Calculator is a short retrospective 10-item screening tool, which may also lead to biased results.

The sample cannot be regarded representative, but as it includes adolescents from a wide range of social backgrounds, it can effectively cover the current situation.

Our results could be further refined with a larger sample, which would also be necessary to investigate the involvement of ACEs in other ED types (e.g., orthorexia nervosa).



Future directions

An epidemiological study of other childhood and adolescent ED types (orthorexia, selective eating) is required, as is an evaluation of their association with ACEs.

Other forms of family dysfunction that may be involved in EDs (e.g., overprotection) should also be evaluated, including those that do not conform to the present concept of ACE.



Conclusion

Our findings underline the importance of adolescent ED risks because prevention and early intervention in adolescence is of utmost importance.

The ED risk factors our study found to be most important were emotional, physical and sexual abuse, and emotional neglect. This is consistent with previous findings; in addition, our study found a new risk factor, namely a family member with a mental illness.
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Appendix

The ACE score calculator—preambles, item contents and response options.
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