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Adverse childhood experiences have consistently been linked with poor mental and somatic health in adulthood. However, due to methodological restraints of the main lines of research using cumulative or selective models, little is known about the differential impact of different dimensions of adverse childhood experiences. Therefore, we gathered data from 396 psychiatric in-patients on the Adverse Childhood Experiences (ACE) questionnaire, extracted dimensions using factor analysis and compared this dimensional model of adverse childhood experiences to cumulative and selective models. Household Dysfunction (violence against the mother, parental divorce, substance abuse or incarceration of a household member) was associated with poor health behaviors (smoking, alcohol dependency and obesity as proxy marker for an imbalance between energy intake and physical activity) and with poorer socio-economic achievement (lower education and income) in adulthood. The previously reported associations of maltreatment and sexual abuse with these outcome criteria could not be corroborated. Both Maltreatment (emotional and physical neglect and abuse) and Sexual Abuse predicted BPD, PTSD and suicidal behavior. However, the two ACE dimensions showed sufficiently divergent validity to warrant separate consideration in future studies: Maltreatment was associated with affective and anxiety disorders such as social phobia, panic disorder and major depressive disorder, whereas Sexual Abuse was associated with dysregulation of bodily sensations such as pain intensity and hunger/satiation. Also, we found both quantitative and qualitative evidence for the superiority of the dimensional approach to exploring the consequences of adverse childhood experiences in comparison to the cumulative and selective approaches.
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INTRODUCTION

Starting with the seminal study by Felitti et al. (1), adverse childhood events have been the focus of a multitude of studies which have associated them with outcomes in adulthood as diverse as panic attacks, obesity, number of bone fractures and delinquency (1–5). The majority of these previous studies can be broadly grouped into two lines of research. In the selective approach, studies focus on one particular adverse childhood experience (e.g., sexual abuse) while not controlling for others. As adverse childhood experiences are highly intercorrelated (6, 7), the reliability of results from this line of research is limited by the missing variable problem (e.g., a significant correlation between emotional neglect and obesity might be a statistical artifact due to a high correlation of emotional neglect with another adverse childhood experience which in turn exerts a causal effect on obesity). In contrast, studies employing the cumulative approach use a composite score from psychometric instruments such as the Adverse Childhood Experiences (ACE) questionnaire or the Childhood Trauma Questionnaire (8) to quantify early traumatization on a more abstract level. While this approach has the advantage of accounting for most adverse childhood experiences and therefore has been successful in highlighting the importance of childhood adversity, it does not account for the distinctiveness of adverse childhood experiences. Therefore, the cumulative approach cannot differentiate between specific types of adverse experiences regarding the specific outcomes they influence, the strength of the associations and the underlying mechanisms. This implicitly assumes that types of adverse childhood experiences are interchangeable, all having the same impact on the same outcomes through the same mechanism. Taking into account the well-documented diversity of adverse childhood experiences regarding type, timing, duration and intensity, this assumption seems dubious. Also, regardless of approach, most studies on adverse childhood experiences assess outcomes on the symptom level using self-report questionnaires, resulting in less reliable findings than assessment on disorder level using structured clinical interviews administered by mental health professionals. These conceptual and methodological problems have led the World Health Organization to call for further “population-based surveys, to capture (…) the association between past maltreatment, high-risk behavior and current health status” (9). Accordingly, the aims of this study were (a) to quantify the differential impact of distinct dimensions of adverse childhood experiences on adult mental health and health behavior while accounting for their co-occurrence and (b) to compare the cumulative, the selective and the dimensional approach regarding their predictive power for adult mental health and health behavior.

STUDY POPULATION AND METHODS

Sample

After approval of the study design by the ethics committee of the University of Lübeck, a full survey of inpatients in the Department of Psychiatry and Psychotherapy and the Department of Psychosomatic Medicine and Psychotherapy from August 2005 to January 2007 was conducted. Exclusion criteria were mental retardation, pregnancy (due to other measurements published elsewhere) and being under-age. 455 patients gave written informed consent, in accordance with the Declaration of Helsinki. Due to later exclusions for withdrawal of informed consent or incompleteness of data, the final sample size was 396 The psychiatric morbidity was assessed using the German version of the Structured Clinical Interview for DSM-IV Disorders (10).

Actuarial and Somatic Variables

Body composition was assessed with a TANITA body fat monitor (11). Self-reported smoking habits were converted into pack years (PY) as follows:
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Participants reported their highest achieved level of school education using the predetermined categories “no graduation,” “Sonderschule” (graduation from Special Education School), “Hauptschule” (graduation after 8 years of school), “Realschule” (graduation after 9 years), “Fachhochschulreife” (graduation after 12 years, qualification for applied university entrance), “Hochschulreife” (graduation after 13 years of school, general qualification for university entrance). For ease of analysis, we re-coded these data into the binary variable “level of education,” with graduations after 9 years of school or more being coded as 1 and v.v. Participants reported their current employment status using the predetermined categories “fulltime employment,” “part-time employment,” “occasional employment,” “homemaker,” “training/education,” “state subsidized employment,” “unemployed,” “invalidity pension,” and “old-age pension.” We re-coded these data into the binary variable “earning capacity” with “occasional employment,” “state subsidized employment,” “unemployed,” and “invalidity pension” being coded as 0 and the other employment categories as 1. Participants rated their gross monthly household income using the categories “below 1,000 €” (~1,180 US$), “1,000–2,500 €” (~2,950 US$), “2,500–5,000 €” (~5,900 US$) and “above 5,000 €” (~5,900 US$), which was re-coded into the binary variable “household income” with income rated above 1,000 € coded as 1 and v.v.

Psychometric Instruments

Questionnaires were completed during the inpatient treatment at a pace adapted to patient needs, typically over several days. Early traumatization was retrospectively assessed with the widely used ACE questionnaire (1). It comprises 28 items that are aggregated to 10 binary coded subscales. In addition to subscales measuring massive forms of traumatization such as sexual abuse (4 items) and physical abuse (2 items), the ACE also covers less obvious forms of traumatization such as psychological abuse (two Items), emotional neglect (five items) and physical neglect (five items) as well as adverse life circumstances such as parental separation or divorce (one item), violence against the mother (four Items), substance abuse of a household member (o.a.h.m.; two items), mental illness o.a.h.m. (two items) and incarceration o.a.h.m. (one item). The items are adapted from the Tactics Scale (12), the Wyatt Sexual History Questionnaire (13) and the National Family Violence Survey (14) and were compiled by Felitti et al. based on theoretical considerations. Commonly, the subscales are then added up to yield the ACE sum score ranging from zero to ten. In the validation study of the German version of the ACE questionnaire, a good internal consistency of 0.76 (Cronbach's α) was found as well as evidence for convergent and divergent validity (15). Concerning factorial validity, several studies found a three-factorial solution for the English version of the ACE questionnaire with the factors Sexual Abuse, Maltreatment, and Household Dysfunction (16–18). Recently, this finding has been replicated using the German version by principle component analysis with Kaiser normalization and direct oblimin rotation (Westermair et al., unpublished). According to this latent structure, we formed three ACE dimensions by adding up the items who loaded highest on the same component. The ACE subscales parental separation or divorce, violence against the mother, substance abuse o.a.h.m. and incarceration o.a.h.m. were aggregated to the dimension Household Dysfunction, while the subscales physical abuse, psychological abuse, emotional neglect and physical neglect formed the dimension Maltreatment and the subscales sexual abuse and mental illness o.a.h.m. were added up to yield the dimension Sexual Abuse.

Global distress was assessed with the Symptom Checklist (SCL-90-R) (19) in its German version (20). The 90 items cover the primary symptom dimensions somatization, obsessive-compulsive, interpersonal sensitivity, depression, anxiety, hostility, phobic anxiety, paranoid ideation and psychoticism on 5 point Likert scales. The grand mean yields the Global Severity Index (GSI).

Depressive symptoms were quantified using Beck's Depression Inventory (BDI) (21) and the Quick Inventory of Depressive Symptoms (QIDS) (22) in their respective German versions (23, 24). The BDI is a self-report instrument with 21 items on 4 point Likert scales, which are added up to yield a sum score (≤11: clinically unremarkable, 11–17: mild to moderate, ≥18: clinically relevant depressive symptoms). The QIDS assesses the nine dimensions of depressive symptomatology [depressed mood, loss of interest or pleasure, concentration/decision making, self-outlook, suicidal ideation, energy/fatigability, sleep, weight/appetite change, and psychomotor changes (25)] with 16 items on 4 point Likert scales (coded 0–3), which are added up to yield a sum score with a maximum of 27 (0–5: clinically unremarkable, 6–10: mild, 11–15: moderate, 16–20: severe, 21–27: very severe depressive symptoms). With the Three-Factor Eating Questionnaire (TFEQ) (26), eating behavior was assessed on the dimensions cognitive restraint of eating (21 items), disinhibition (16 items) and hunger (14 items). The TFEQ subscales have been shown to have very good internal consistency in various populations (range of Cronbach's α = [0.75; 0.87] as well as factorial and prognostic validity. Using the German version (27) of the Brief Pain Inventory (BPI) (28), mean and maximum pain intensity and mean impairment due to pain were quantified for the preceding 24 h on 11 point Likert scales.

Statistical Analysis

Statistical analysis was carried out using the IBM™ Software Package for the Social Sciences (SPSS)™ for Windows, version 23. Due to low prevalence and thus variance, the outcome criteria alcohol abuse, schizophrenia, bipolar disorder, somatization disorder, personality disorders (other than Borderline personality disorder) and attention deficit and hyperactivity disorder were excluded from further analysis. For the same reason, anorexia nervosa, bulimia nervosa and binge eating disorder were aggregated into a new outcome criterion entitled “eating disorder.” Unless otherwise specified, all tests were two-tailed with the type I error level set to 0.05. For discrete criterion variables, six logistic regression models were computed using logit as link function: the null model only including the control variables age and gender, model 1 including the control variables and the ACE sum score as predictors, models 2 to 4 including the control variables and one of the ACE dimensions (Household Dysfunction, Maltreatment and Sexual Abuse) and model 5 including the control variables and all three ACE dimension as predictors. R2 was calculated according to Cox and Snell/Nagelkerkes. Models 1–4 were compared to model 5 using the likelihood ratio test, based on only the kernel of the log-likelihood (thus excluding the constant). The test-statistic D was computed with the formula
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D was compared to critical values obtained from tables of the χ2 distribution with degrees of freedom equal to the change in degrees of freedoms across models 1 and 5, i.e., [image: image] = 5.99.

For continuous criterion variables, five blockwise multiple regression models were computed with the control variables in block 1 (=null model). In block 2, model 1 included the ACE sum score, models 2–4 included one of the ACE dimensions and model 5 included all three ACE dimension. To compare models 1–4 to model 5, the test-statistic Fcomp was computed as follows:
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with k denominating the number of predictors in the respective model. Critical values to compare Fcomp to were obtained from tables of the F distribution with degrees of freedoms equal to those in the above given formula, i.e., F(5, 2) = 19.30. As the F ratio is known to be influenced by the number of predictors in the model, we also computed the Akaike Information Criterion (AIC), a measure of fit that penalizes models for having more predictors (29), as follows:
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To compensate for violation of assumptions regarding the sample distribution, resampling methods were applied where adequate (Bias corrected and accelerated with 1,000 samples and the confidence level set to 95%). Honoring the exploratory nature of the study, we refrained from correction for multiple comparisons in order to prevent type II error rate inflation.

RESULTS

The final sample consisted of 159 men (mean age 42.8 years, SD = 13.5) and 237 women (mean age 39.8 years, SD = 13.2). 77.6% of the sample reported an income below 2,500 € per month (~2,950 US$), in comparison to 38.1% of the general population in Germany (30). The lifetime psychiatric morbidity is given in Table 1. 60.1% of participants met criteria for more than one mental disorder (though not necessarily at the same point in their lives), with a maximum of nine disorders per participant. The most common lifetime diagnosis was Major Depressive Disorder with 58.3% of the sample meeting criteria. 33.8% of participants reported a previous suicide attempt. Descriptive statistics on the data from the psychometric instruments are presented in Table 2, descriptive statistics on the data from somatic variables are given in Table 3.


Table 1. Lifetime prevalence rates of mental disorders in the study sample (N = 396).
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Table 2. Questionnaire data.
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Table 3. Somatic variables.

[image: image]



In the regression models containing all three ACE dimensions as predictors, no dimension predicted all criteria and no criterion was predicted by all dimensions. ΔR2 and regression coefficients are given in Table 4 for all criteria.


Table 4. ACE sum score and ACE dimensions, respectively, as predictors in logistic and multiple regression models.
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Regarding model comparisons, discrete variables were significantly better predicted by a model containing the three ACE dimensions as predictors (model 5) than by a model containing the ACE sum score as predictor (model 1; D ε [10.16; 24.08], see Table 5), except for obsessive-compulsive disorder (OCD, D = 2.29, Δ AIC = −1.71). With continuous variables, equivalent comparisons did not reach statistical significance, but comparisons of the AIC also favored model 5 (Δ AIC ε [9.41; 49.20]) except for GSI, which was equally well predicted by both models (Fcomp = −0.24, Δ AIC = −0.76). Also, the majority of discrete variables were significantly better predicted by a model containing all ACE dimensions as predictors than by a model containing only the ACE dimension Household Dysfunction as predictor (model 2 vs. 5, D ε [6.33; 43.81], see Table 5). Alcohol dependency, earning capacity, household income, obsessive-compulsive disorder and specific phobia were equally well predicted by both models. Model 5 also predicted most discrete criteria significantly better than a model with only the ACE dimension Maltreatment as predictor (model 3, D ε [8.91; 28.87]), but not social phobia and obsessive-compulsive disorder, which were equally well predicted by both models. Also, model 5 predicted most discrete criteria significantly better than a model with only the ACE dimension Sexual Abuse as predictor (model 4, D ε [9.33; 39.85]), with the exception of obsessive-compulsive disorder, which was equally well predicted by both models. Regarding continuous criteria, equivalent comparisons did not reach statistical significance, but comparisons of the AIC also favored model 5 over models 2–4 (Δ AIC ε [3.64; 68.37]).


Table 5. Comparison of the cumulative and selective approach with the dimensional approach.
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DISCUSSION

As expected, the sum score of the Adverse Childhood Experiences questionnaire (ACE) proved to be a predictor of a wide array of mental and somatic risk factors, symptoms and disorders, as did the ACE dimensions when analyzed separately. However, combining the three ACE dimensions Household Dysfunction, Maltreatment, and Sexual Abuse as predictors provided us with more differentiated and also mostly statistically superior models.

Household Dysfunction

In our data, the criteria centering on obesity, i.e., BMI, abdominal circumference and body fat mass, were predicted by the ACE sum score as well as by the ACE dimensions when analyzed separately. However, after inclusion of all three ACE dimensions in one model, the previously reported and here replicated associations of Maltreatment or Sexual Abuse and obesity (31) no longer were significant. Similarly, lifetime nicotine consumption, level of education, earning capacity and household income were predicted by Household Dysfunction and Maltreatment and/or Sexual Abuse when analyzed separately. But when analyzed jointly, only the ACE dimension Household Dysfunction remained a significant predictor. Also, alcohol dependency was predicted by Household Dysfunction, but not Maltreatment or Sexual Abuse.

Our findings corroborate previous research on the association of adverse childhood experiences that form the Household Dysfunction dimension in our study with adult obesity, nicotine consumption, level of education, earning capacity, household income and alcohol dependency (32–36). However, our negative finding regarding the association of Maltreatment and/or Sexual Abuse with these criteria is in conflict with research concluding that childhood verbal, physical and sexual abuse is associated with obesity and smoking in adulthood (34, 35, 37, 38), that neglect is the strongest negative predictor for academic success (39) and that maltreatment and sexual abuse are associated with adult alcohol dependency (33, 40, 41). As neither of these studies did control for the types of adverse childhood experiences that form the Household Dysfunction dimension in our study, we propose that their results might be false positive due to missing variable bias. There is empirical support for this hypothesis regarding adult alcohol consumption: Widom et al. (42) found the effect of neglect, maltreatment and sexual abuse on adult alcohol consumption to be no longer significant after controlling for parental alcohol consumption (which is an ACE subscale in the Household Dysfunction dimension). Also, a recent meta-analysis on childhood neglect and abuse found no consistent increase in problematic alcohol use (31) and a latent class analysis found no significant increase in alcohol abuse in adult depressed outpatients who reported severe abuse and neglect in childhood (43).

To sum it up, childhood Household Dysfunction was associated with poor health behavior (smoking, alcohol dependency and obesity as proxy marker for an imbalance between energy intake and physical activity) and poor socio-economic achievement (lower education, earning capacity and income) in adulthood. This association might be attributable to model-based learning of dysfunctional coping strategies: Children witnessing parental substance consumption, violence, divorce, delinquency and/or incarceration lack models for constructive problem solving and functional emotion regulation. They thus are likely to become adults failing to resolve their interpersonal, academic and professional problems and consuming nicotine, alcohol or high energy food to relieve the consecutive stress. This hypothesis is supported by data from Strine et al. (44) who found the association of adverse childhood experiences with self-reported alcohol problems to be mediated by psychological distress.

Maltreatment and Sexual Abuse

Impairment due to pain was predicted by the ACE sum score as well as by the ACE dimensions when analyzed separately. However, after inclusion of all three ACE dimensions in one model, only Maltreatment remained a significant predictor. Similarly, social phobia, panic disorder and MDD were predicted by Maltreatment and Sexual Abuse when analyzed separately. But when analyzed jointly, only Maltreatment remained a significant predictor. Also, eating disorders were predicted by the ACE sum score and the dimension Maltreatment, but not Household Dysfunction or Sexual Abuse. Severity of depressive symptoms (i.e., BDI and QIDS scores), previous suicide attempts, BPS and PTSD were predicted by the ACE sum score and the three ACE dimensions when analyzed separately. However, after inclusion of all three ACE dimensions in one model, only Maltreatment and Sexual Abuse remained significant predictors. Dysthymia and pain intensity were predicted by the ACE sum score and the ACE dimensions Sexual Abuse, Household Dysfunction, and/or Maltreatment when analyzed separately. But when analyzed jointly, only Sexual Abuse remained a significant predictor. Also, disinhibition of eating was predicted by the ACE sum score and the dimension Sexual Abuse, but not Household Dysfunction or Maltreatment.

These findings corroborate previous research on the association of childhood maltreatment with impairment due to pain, social phobia, eating disorders (31, 45–48) and sexual abuse with pain intensity (49, 50). The previously documented association between sexual abuse and eating disorders (51) showed a pronounced trend in our study but did not reach significance, possibly due to low prevalences of both sexual abuse and eating disorders in our sample. Regarding affective disorders, an association with childhood maltreatment and sexual abuse is well documented on the level of self-report depressive symptoms (52–58). As our analysis was rather based on distinct DSM-IV disorders, it yielded a more differentiated picture: Whereas Maltreatment predicted major depressive disorder, Sexual Abuse predicted Dysthymia.

To sum it up, both the ACE dimensions Maltreatment and Sexual Abuse predicted PTSD, BPD and suicidal behavior, replicating ample previous research (40, 53, 55, 57, 59–64). However, the two ACE dimensions showed sufficiently divergent validity to warrant separate consideration: Maltreatment was the sole predictor of social phobia, panic disorder and major depressive disorder. This association of childhood maltreatment with affective and anxiety disorders has been proposed to be mediated by deficits in emotion regulation such as anxiety sensitivity and proneness to rumination (65–67), and Shipman et al. (68) found poorer emotion regulation skills in neglected children. In the last decade, poor emotion regulation has also been acknowledged as a core feature of eating disorder psychopathology and as a central mechanism leading from pain to impairment (69–72), possibly explaining the association of these criteria with Maltreatment in our study. Sexual Abuse, but not Maltreatment, was associated with dysregulation of bodily sensations, such as pain intensity and hunger/satiation.

Model Comparison

Regarding most criteria, the regression model employing the dimensional approach (model 5) had superior predictive power to the models employing the cumulative (model 1) and selective approach (models 2–4). The fact that model 5 was statistically penalized for having more predictors without containing more information than the other models, corroborates this finding. As to qualitative comparison, the cumulative approach model did not predict alcohol dependency, dysthymia and specific phobia. However, employing the dimensional approach unmasked effects with different signs, which had canceled each other out in model 1. For example, Household Dysfunction had a negative effect on the probability of Dysthymia, and Maltreatment and Sexual Abuse had a positive one, resulting in a non-significant, near-zero effect of the ACE sum score on this criterion. Also, nearly half of the significant coefficients in the selective approach models were unmasked as false positive by the dimensional approach. For example, the significant effects of Maltreatment on BMI, abdominal circumference, body fat mass, fat-free body mass, pack years, level of education, Dysthymia, maximum pain intensity, mean pain intensity and cognitive restraint of eating in model 3 where no longer significant after addition of Household Dysfunction and Sexual Abuse as predictors (model 5). In a similar vein, Schalinski et al. (53) found models containing specific ACE scales such as emotional neglect to be superior to models with indices of global childhood adversity load in the prediction of depressive symptoms in adulthood.

Strengths and Limitations

The design of our study as full survey and the diagnostically diverse sample have likely yielded a representative sample, allowing for generalization of our findings to other clinical populations. Diagnostic sensitivity and specificity should be high as we used specific psychiatric diagnosis established by clinicians using a semi-structured interview. Also, as we penalized the regression models with the ACE dimensions by using Akaike's Information Criterion as comparator although they contained the same information as the ACE sum score, the superior predictive power of the ACE dimensions was likely underestimated in our study.

Limitations to our study are the restriction of the sample population to Western European psychiatric inpatients, the lack of a control group and the medium sample size, especially with regard to the high number of variables. Also, recall bias may have led to overestimation in our clinical sample as adverse childhood experiences were assessed retrospectively (73). For example, retrieval of memories of adverse experiences is likely better in subjects with current depressive episodes due to affect congruence. Then again, forgetting may have led to underestimation of the prevalence of adverse childhood experiences. The negative correlation of age with the ACE sum score seems to point in this direction, although this might also be due to a cohort effect (e.g., divorce was generally less frequent in the 1960s and 70s than in later decades) or a selection effect (high ACE is associated with excess mortality, which lowers the mean ACE of older populations).

Another possible confounding factor of our study is omitted variable bias: Several other studies could improve the ACE questionnaire by adding items focusing on extrafamiliar experiences (e.g., mobbing in school) or witnessing (e.g., of parental violence against siblings) (74–78). Also, we did not statistically control for the effect of other criteria (e.g., the effect of alcohol dependency on the probability of developing a MDD) and did not collect data on the timing, duration or intensity of adverse experiences (9). Lastly, the majority of interval-scaled predictors in our study differed significantly from the normal distribution, violating one of the assumptions of regression.

Outlook

The dimensional model presented here was built in a bottom-up fashion from rates of co-occurrence of adverse childhood experiences in a diverse clinical sample. Its construct validity needs further vigorous testing, using different samples (e.g., samples from the general population, from other cultures) and different methodologies [e.g., latent class analysis as employed by Brodbeck et al. (43)]. Also, future studies should compare the predictive power and general construct validity of our empirical dimensional model of adverse childhood experiences to other dimensional models, e.g., the theory-derived two-dimensional model by McLaughlin and Sheridan (79) which distinguishes between threat- and deprivation-based childhood experiences.

Regarding the differential impact of the ACE dimensions, future research should try and disentangle the effects of childhood maltreatment and sexual abuse. In our study, the effects specific to the ACE dimension Sexual Abuse pertained to regulation of bodily sensations like pain and hunger/satiation, which seems plausible given the more embodied nature of this form of traumatization compared to Maltreatment. Following this line of reasoning, sexual abuse might contribute to different psychopathological features of BPS and PTSD than maltreatment. For example, sexual abuse might facilitate feelings of emptiness, dissociation and self-harming behavior via poor own body perception whereas maltreatment might contribute to affective instability and difficulty controlling anger via deficits in emotion regulation.

CONCLUSION

Our data indicate that different dimensions of adverse childhood experiences have qualitatively different consequences for adult mental health and health behavior. Specifically, Household Dysfunction was associated with poor health behaviors and poorer socio-economic achievement in adulthood, perhaps mediated by model-based learning of dysfunctional coping strategies. The previously reported associations of maltreatment and sexual abuse with these outcome criteria could not be corroborated and might be due to a type II error due to lack of statistical control for Household Dysfunction in those studies. Both Maltreatment and Sexual Abuse predicted BPD, PTSD and suicidal behavior. However, the two ACE dimensions showed sufficiently divergent validity to warrant separate consideration: Maltreatment was associated with affective and anxiety disorders such as social phobia, panic disorder and major depressive disorder, perhaps mediated by poor emotion regulation. In contrast, Sexual Abuse, but not Maltreatment, was associated with dysregulation of bodily sensations, such as pain intensity and hunger/satiation, possibly due to the more embodied nature of this dimension of childhood adversity. Also, we found both quantitative and qualitative evidence for the superiority of the dimensional approach to exploring the consequences of adverse childhood experiences in comparison to the cumulative and selective approaches. The dimensional approach seems to combine the best of two worlds—the comprehensiveness of the cumulative approach and the distinctiveness of the selective approach.

AUTHOR CONTRIBUTIONS

WG, KK, and US contributed conception and design of the study. WG, KK, and AS acquired the data and organized the database. AW, AS, and MH performed the statistical analysis. AW wrote the first draft of the manuscript. All authors contributed to manuscript revision, read and approved the submitted version.

FUNDING

This study was conducted with funds of the University of Lübeck. No external funding was acquired.

ACKNOWLEDGMENTS

We would like to thank Juliane Burow, Jessica Ristow, and Corinna Kalow for help with data acquisition.

REFERENCES

 1. Felitti VJ, Anda RF, Nordenberg D, Williamson DF, Spitz AM, Edwards V, et al. Relationship of childhood abuse and household dysfunction to many of the leading causes of death in adults: the Adverse Childhood Experiences (ACE) Study. Am J Prev Med. (1998) 14:245–58. doi: 10.1016/S0749-3797(98)00017-8

 2. Anda RF, Felitti VJ, Bremner JD, Walker JD, Whitfield C, Perry BD, et al. The enduring effects of abuse and related adverse experiences in childhood. Eur Arch Psychiatry Clin Neurosci. (2006) 256:174–86. doi: 10.1007/s00406-005-0624-4

 3. Hillis SD, Anda RF, Felitti VJ, Nordenberg D, Marchbanks PA. Adverse childhood experiences and sexually transmitted diseases in men and women: a retrospective study. Pediatrics (2000) 106:e11. doi: 10.1542/peds.106.1.e11

 4. Craig JM, Piquero AR, Farrington DP, Ttofi MM. A little early risk goes a long bad way: adverse childhood experiences and life-course offending in the Cambridge study. J Crim Just. (2017) 53:34–45. doi: 10.1016/j.jcrimjus.2017.09.005

 5. DeLisi M, Alcala J, Kusow A, Hochstetler A, Heirigs MH, Caudill JW, et al. Adverse childhood experiences, commitment offense, and race/ethnicity: are the effects crime-, race-, and ethnicity-specific? Int J Environ Res Public Health (2017) 14(3):331. doi: 10.3390/ijerph14030331

 6. Dong M, Anda RF, Felitti VJ, Dube SR, Williamson DF, Thompson TJ, et al. The interrelatedness of multiple forms of childhood abuse, neglect, and household dysfunction. Child Abuse Negl (2004) 28:771–84. doi: 10.1016/j.chiabu.2004.01.008

 7. Herrenkohl RC, Herrenkohl TI. Assessing a child's experience of multiple maltreatment types: some unfinished business. J Family Viol. (2009) 24:485–96. doi: 10.1007/s10896-009-9247-2

 8. Bernstein DP, Fink L. Childhood Trauma Questionnaire: A Retrospective Self-Report: Manual. Orlando, FL: Psychological Corporation (1998).

 9. Butchart A PHA, Kahane T, Mian M, Furniss T. Preventing Child Maltreatment: A Guide to Action and Generating Evidence. Geneva: World Health Organization and International Society for Prevention of Child Abuse and Neglect (2006).

 10. Wittchen H-U, Zaudig M, Fydrich T. Skid. Strukturiertes klinisches Interview für DSM-IV. Achse I und II. Handanweisung. Göttingen: Hogrefe (1997).

 11. Tan YX, Nuñez C, Sun Y, Zhang K, Wang Z, Heymsfield SB. New electrode system for rapid whole-body and segmental bioimpedance assessment. Med Sci Sports Exerc. (1997) 29:1269–73. doi: 10.1097/00005768-199709000-00022

 12. Straus MA, Hamby SL, Finkelhor D, Moore DW, Runyan D. Identification of child maltreatment with the Parent-Child Conflict Tactics Scales: development and psychometric data for a national sample of American parents. Child Abuse Negl. (1998) 22:249–70. doi: 10.1016/S0145-2134(97)00174-9

 13. Wyatt GE. The sexual abuse of Afro-American and White-American women in childhood. Child Abuse Negl. (1985) 9:507–19. doi: 10.1016/0145-2134(85)90060-2

 14. Straus MA, Gelles RJ, Smith C. Physical Violence in American Families: Risk Factors and Adaptations to Violence in 8,145 Families. New Brunswick, NJ: Transaction Publishers (1990).

 15. Wingenfeld K, Schäfer I, Terfehr K, Grabski H, Driessen M, Grabe H, et al. The reliable, valid and economic assessment of early traumatization: first psychometric characteristics of the German version of the Adverse Childhood Experiences Questionnaire (ACE). Psychother Psychosom Med Psychol. (2011) 61:e10-4. doi: 10.1055/s-0030-1263161

 16. Ford DC, Merrick MT, Parks SE, Breiding MJ, Gilbert LK, Edwards VJ, et al. Examination of the factorial structure of adverse childhood experiences and recommendations for three subscale scores. Psychol Violence (2014) 4:432–44. doi: 10.1037/a0037723

 17. Scott BG, Burke NJ, Weems CF, Hellman JL, Carrión VG. The interrelation of adverse childhood experiences within an at-risk pediatric sample. J Child Adolescent Trauma (2013) 6:217–29. doi: 10.1080/19361521.2013.811459

 18. Brown MJ, Thacker LR, Cohen SA. Association between adverse childhood experiences and diagnosis of cancer. PLoS ONE (2013) 8:e65524. doi: 10.1371/journal.pone.0065524

 19. Derogatis LR, Unger R. Symptom Checklist-90-Revised. Hoboken, NJ: Corsini Encyclopedia of Psychology (2010).

 20. Franke GH. SCL-90-R. Die Symptom-Checkliste von Derogatis-Deutsche Version. Göttingen: Beltz (1995).

 21. Beck AT, Ward CH, Mendelson M, Mock J, Erbaugh J. An inventory for measuring depression. Arch Gen Psychiatry (1961) 4:561–71. doi: 10.1001/archpsyc.1961.01710120031004

 22. Rush AJ, Trivedi MH, Ibrahim HM, Carmody TJ, Arnow B, Klein DN, et al. The 16-Item Quick Inventory of Depressive Symptomatology (QIDS), clinician rating (QIDS-C), and self-report (QIDS-SR): a psychometric evaluation in patients with chronic major depression. Biol. Psychiatry (2003) 54:573–83. doi: 10.1016/S0006-3223(02)01866-8

 23. Roniger A, Spath C, Schweiger U, Klein JP. A Psychometric evaluation of the german version of the quick inventory of depressive symptomatology (QIDS-SR16) in outpatients with depression. Fortschr Neurol Psychiatr. (2015) 83:e17–22. doi: 10.1055/s-0041-110203

 24. Hautzinger M, Bailer M, Worall H, Keller F. Beck-depressions-inventar (BDI). Bearbeitung der deutschen Ausgabe. Testhandbuch. Bern: Huber (1994).

 25. APA D. Statistical Manual of Mental Disorders, (DSM-IV). Washington, DC: American Psychiatric Association (1994).

 26. Stunkard AJ, Messick S. The three-factor eating questionnaire to measure dietary restraint, disinhibition and hunger. J Psychosom Res. (1985) 29:71–83. doi: 10.1016/0022-3999(85)90010-8

 27. Radbruch L, Loick G, Kiencke P, Lindena G, Sabatowski R, Grond S, et al. Validation of the German version of the Brief Pain Inventory. J Pain Symptom Manage. (1999) 18:180–7. doi: 10.1016/S0885-3924(99)00064-0

 28. Cleeland CS, Ladinsky JL, Serlin RC, Thuy NC. Multidimensional measurement of cancer pain: comparisons of US and Vietnamese patients. J Pain Symptom Manage. (1988) 3:23–7. doi: 10.1016/0885-3924(88)90134-0

 29. Akaike H. A new look at the statistical model identification. IEEE Trans Autom Control (1974) 19:716–23. doi: 10.1109/TAC.1974.1100705

 30. Statistisches Bundesamt (Destatis). Einkommens- und Verbrauchsstichprobe (EVS), Mikrozensus. (Stand: 23.05.2017). Available online at: https://www-genesis.destatis.de/genesis/online/logon?language=de&sequenz=tabellen&selectionname=63121*

 31. Norman RE, Byambaa M, De R, Butchart A, Scott J, Vos T. The long-term health consequences of child physical abuse, emotional abuse, and neglect: a systematic review and meta-analysis. PLoS Med. (2012) 9:e1001349. doi: 10.1371/journal.pmed.1001349

 32. Pilowsky DJ, Keyes KM, Hasin DS. Adverse childhood events and lifetime alcohol dependence. Am J Public Health (2009) 99:258–63. doi: 10.2105/AJPH.2008.139006

 33. Green JG, McLaughlin KA, Berglund PA, Gruber MJ, Sampson NA, Zaslavsky AM, et al. Childhood adversities and adult psychiatric disorders in the national comorbidity survey replication I: associations with first onset of DSM-IV disorders. Arch Gen Psychiatry (2010) 67:113–23. doi: 10.1001/archgenpsychiatry.2009.186

 34. Rehkopf DH, Headen I, Hubbard A, Deardorff J, Kesavan Y, Cohen AK, et al. Adverse childhood experiences and later life adult obesity and smoking in the United States. Ann Epidemiol. (2016) 26:488–92.e5. doi: 10.1016/j.annepidem.2016.06.003

 35. Yeoman K, Safranek T, Buss B, Cadwell BL, Mannino D. Peer reviewed: adverse childhood experiences and adult smoking, Nebraska, 2011. Prev Chronic Dis. (2013) 10:E159. doi: 10.5888/pcd10.130009

 36. Bloome D. Childhood family structure and intergenerational income mobility in the United States. Demography (2017) 54:541–69. doi: 10.1007/s13524-017-0564-4

 37. Williamson D, Thompson TJ, Anda R, Dietz W, Felitti V. Body weight and obesity in adults and self-reported abuse in childhood. Int J Obes. (2002) 26:1075. doi: 10.1038/sj.ijo.0802038

 38. Ford ES, Anda RF, Edwards VJ, Perry GS, Zhao G, Li C, et al. Adverse childhood experiences and smoking status in five states. Prev Med. (2011) 53:188–93. doi: 10.1016/j.ypmed.2011.06.015

 39. Romano E, Babchishin L, Marquis R, Frechette S. Childhood maltreatment and educational outcomes. Trauma Violence Abuse (2015) 16:418–37. doi: 10.1177/1524838014537908

 40. Molnar BE, Buka SL, Kessler RC. Child sexual abuse and subsequent psychopathology: results from the National Comorbidity Survey. Am J Public Health (2001) 91:753. doi: 10.2105/AJPH.91.5.753

 41. Dube SR, Anda RF, Felitti VJ, Edwards VJ, Croft JB. Adverse childhood experiences and personal alcohol abuse as an adult. Addict Behav. (2002) 27:713–25. doi: 10.1016/S0306-4603(01)00204-0

 42. Widom CS, White HR, Czaja SJ, Marmorstein NR. Long-term effects of child abuse and neglect on alcohol use and excessive drinking in middle adulthood. J Stud Alcohol Drugs (2007) 68:317–26. doi: 10.15288/jsad.2007.68.317

 43. Brodbeck J, Fassbinder E, Schweiger U, Fehr A, Späth C, Klein JP. Differential associations between patterns of child maltreatment and comorbidity in adult depressed patients. J Affect Disord. (2018) 230:34–41. doi: 10.1016/j.jad.2017.12.077

 44. Strine TW, Dube SR, Edwards VJ, Prehn AW, Rasmussen S, Wagenfeld M, et al. Associations between adverse childhood experiences, psychological distress, and adult alcohol problems. Am J Health Behav. (2012) 36:408–23. doi: 10.5993/AJHB.36.3.11

 45. Johnson JG, Cohen P, Kasen S, Brook JS. Childhood adversities associated with risk for eating disorders or weight problems during adolescence or early adulthood. AJ Psychiatry (2002) 159:394–400. doi: 10.1176/appi.ajp.159.3.394

 46. Fernandes V, Osório F. Are there associations between early emotional trauma and anxiety disorders? Evidence from a systematic literature review and meta-analysis. Eur Psychiatry (2015) 30:756–64. doi: 10.1016/j.eurpsy.2015.06.004

 47. Eikenaes I, Egeland J, Hummelen B, Wilberg T. Avoidant personality disorder versus social phobia: the significance of childhood neglect. PLoS ONE (2015) 10:e0122846. doi: 10.1371/journal.pone.0122846

 48. Walsh CA, Jamieson E, MacMillan H, Boyle M. Child abuse and chronic pain in a community survey of women. J Interpers Violence (2007) 22:1536–54. doi: 10.1177/0886260507306484

 49. Davis DA, Luecken LJ, Zautra AJ. Are reports of childhood abuse related to the experience of chronic pain in adulthood? A meta-analytic review of the literature. Clin J Pain (2005) 21:398–405. doi: 10.1097/01.ajp.0000149795.08746.31

 50. Talbot NL, Chapman B, Conwell Y, McCollumn K, Franus N, Cotescu S, et al. Childhood sexual abuse is associated with physical illness burden and functioning in psychiatric patients 50 years of age and older. Psychosom Med. (2009) 71:417. doi: 10.1097/PSY.0b013e318199d31b

 51. Jacobi C, Hayward C, de Zwaan M, Kraemer HC, Agras WS. Coming to terms with risk factors for eating disorders: application of risk terminology and suggestions for a general taxonomy. Psychol Bull. (2004) 130:19. doi: 10.1037/0033-2909.130.1.19

 52. Lindert J, von Ehrenstein OS, Grashow R, Gal G, Braehler E, Weisskopf MG. Sexual and physical abuse in childhood is associated with depression and anxiety over the life course: systematic review and meta-analysis. Int J Public Health (2014) 59:359–72. doi: 10.1007/s00038-013-0519-5

 53. Schalinski I, Teicher MH, Nischk D, Hinderer E, Müller O, Rockstroh B. Type and timing of adverse childhood experiences differentially affect severity of PTSD, dissociative and depressive symptoms in adult inpatients. BMC Psychiatry (2016) 16:295. doi: 10.1186/s12888-016-1004-5

 54. Nanni V, Uher R, Danese A. Childhood maltreatment predicts unfavorable course of illness and treatment outcome in depression: a meta-analysis. AJ Psychiatry (2012) 169:141–51. doi: 10.1176/appi.ajp.2011.11020335

 55. Spertus IL, Yehuda R, Wong CM, Halligan S, Seremetis SV. Childhood emotional abuse and neglect as predictors of psychological and physical symptoms in women presenting to a primary care practice. Child Abuse Negl. (2003) 27:1247–58. doi: 10.1016/j.chiabu.2003.05.001

 56. Spinhoven P, Elzinga BM, Hovens JG, Roelofs K, Zitman FG, van Oppen P, et al. The specificity of childhood adversities and negative life events across the life span to anxiety and depressive disorders. J Affect Disord. (2010) 126:103–12. doi: 10.1016/j.jad.2010.02.132

 57. Khan A, McCormack HC, Bolger EA, McGreenery CE, Vitaliano G, Polcari A, et al. Childhood maltreatment, depression, and suicidal ideation: critical importance of parental and peer emotional abuse during developmental sensitive periods in males and females. Front Psychiatry (2015) 6:42. doi: 10.3389/fpsyt.2015.00042

 58. Berzenski SR, Yates TM. Classes and consequences of multiple maltreatment: a person-centered analysis. Child Maltreat. (2011) 16:250–61. doi: 10.1177/1077559511428353

 59. Kuo JR, Khoury JE, Metcalfe R, Fitzpatrick S, Goodwill A. An examination of the relationship between childhood emotional abuse and borderline personality disorder features: the role of difficulties with emotion regulation. Child Abuse Negl. (2015) 39:147–55. doi: 10.1016/j.chiabu.2014.08.008

 60. Huang J, Yang Y, Wu J, Napolitano LA, Xi Y, Cui Y. Childhood abuse in Chinese patients with borderline personality disorder. J Personal Disord. (2012) 26:238–54. doi: 10.1521/pedi.2012.26.2.238

 61. Westbrook J, Berenbaum H. Emotional awareness moderates the relationship between childhood abuse and borderline personality disorder symptom factors. J Clin Psychol. (2016) 73:910–21. doi: 10.1002/jclp.22389

 62. Bounoua N, Felton JF, Long K, Stadnik RD, Loya JM, MacPherson L, et al. Childhood emotional abuse and borderline personality features: the role of anxiety sensitivity among adolescents. Pers Ment Health (2015) 9:87–95. doi: 10.1002/pmh.1295

 63. Infurna MR, Brunner R, Holz B, Parzer P, Giannone F, Reichl C, et al. The specific role of childhood abuse, parental bonding, and family functioning in female adolescents with borderline personality disorder. J Personal Disord. (2016) 30:177–92. doi: 10.1521/pedi_2015_29_186

 64. Twaite JA, Rodriguez-Srednicki O. Childhood sexual and physical abuse and adult vulnerability to PTSD: the mediating effects of attachment and dissociation. J Child Sex Abuse (2004) 13:17–38. doi: 10.1300/J070v13n01_02

 65. Scher CD, Stein MB. Developmental antecedents of anxiety sensitivity. J Anxiety Disord. (2003) 17:253–69. doi: 10.1016/S0887-6185(02)00202-5

 66. Heleniak C, Jenness JL, Vander Stoep A, McCauley E, McLaughlin KA. Childhood maltreatment exposure and disruptions in emotion regulation: a transdiagnostic pathway to adolescent internalizing and externalizing psychopathology. Cogn. Ther. Res. (2016) 40:394–415. doi: 10.1007/s10608-015-9735-z

 67. Dvir Y, Ford JD, Hill M, Frazier JA. Childhood maltreatment, emotional dysregulation, and psychiatric comorbidities. Harv Rev Psychiatry (2014) 22:149. doi: 10.1097/HRP.0000000000000014

 68. Shipman K, Edwards A, Brown A, Swisher L, Jennings E. Managing emotion in a maltreating context: a pilot study examining child neglect. Child Abuse Negl. (2005) 29:1015–29. doi: 10.1016/j.chiabu.2005.01.006

 69. Sipos V, Schweiger U. Treatment of Eating Disorders by Emotion Regulation. Stuttgart: Kohlhammer Verlag (2017).

 70. Linton SJ. A transdiagnostic approach to pain and emotion. J Appl Biobehav Res. (2013) 18:82–103. doi: 10.1111/jabr.12007

 71. Konietzny K, Suchan B, Kreddig N, Hasenbring M, Chehadi O. Emotionsregulation und Schmerzen Emotion regulation and pain. Der Schmerz. (2016) 30:412–20. doi: 10.1007/s00482-016-0162-1

 72. Berking M, Wupperman P. Emotion regulation and mental health: recent findings, current challenges, and future directions. Curr Opin Psychiatry (2012) 25:128–34. doi: 10.1097/YCO.0b013e3283503669

 73. Hardt J, Rutter M. Validity of adult retrospective reports of adverse childhood experiences: review of the evidence. J Child Psychol Psychiatry (2004) 45:260–73. doi: 10.1111/j.1469-7610.2004.00218.x

 74. Mersky JP, Janczewski CE, Topitzes J. Rethinking the measurement of adversity. Child Maltreat. (2017) 22:58–68. doi: 10.1177/1077559516679513

 75. Finkelhor D, Shattuck A, Turner H, Hamby S. A revised inventory of adverse childhood experiences. Child Abuse Negl. (2015) 48:13–21. doi: 10.1016/j.chiabu.2015.07.011

 76. Cronholm PF, Forke CM, Wade R, Bair-Merritt MH, Davis M, Harkins-Schwarz M, et al. Adverse childhood experiences: expanding the concept of adversity. Am J Prev Med. (2015) 49(3):354–61. doi: 10.1016/j.amepre.2015.02.001

 77. Isele D, Teicher MH, Ruf-Leuschner M, Elbert T, Kolassa I-T, Schury K, et al. KERF–ein Instrument zur umfassenden Ermittlung belastender Kindheitserfahrungen. Z Klin Psychol Psychother. (2014) 43:121–30. doi: 10.1026/1616-3443/a000257

 78. Teicher MH, Parigger A. The ‘Maltreatment and Abuse Chronology of Exposure’(MACE) scale for the retrospective assessment of abuse and neglect during development. PLoS ONE (2015) 10:e0117423. doi: 10.1371/journal.pone.0117423

 79. McLaughlin KA, Sheridan MA. Beyond cumulative risk: a dimensional approach to childhood adversity. Curr Dir Psychol Sci. (2016) 25:239–45. doi: 10.1177/0963721416655883

Conflict of Interest Statement: 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.

Copyright © 2018 Westermair, Stoll, Greggersen, Kahl, Hüppe and Schweiger. 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 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.

OPS/images/fpsyt-09-00198-t005.jpg
Models 1 and 5 Models 2and 5 Models 3and 5 Models 4 and 5

Type of D Feomp AAIC D Feomp AAIC D Feomp AAC D Feomp AAIC
regression
BMI M -062 2054 127 384 339 2618 488 29.00
Abdominal Gircumference M 000 3648 047 575 378 39.15 496 41.60
Body fat mass M -046 3434 047 523 331 87.69 354 3791
Fat-Free body mass M 045 27.63 119 444 178 2628 447 2990
PY M 376 4920 181 1008 384 4395 587 477
Alcohol dependency N 17.417 1841 600 -100 1823 1428 18.18" 14.18
Level of education N 20.99" 1699 633 233 2087 2587 3985 35.85
Earning capacity N 764 364 -337 063 14.98° 1098 1897 14.97
Household income N 10.69" 668 015 -385 1495 1095 1707 13.07
asl M -024  -076 1269 24.20 415 366 2050 3995
Impairment due to pain M 043 941 745 539 044 929 767 1368
Social phobia N 11.16" 716 13.92° 992 571 171 16401 12.40
Panic disorder N 16.89" 189 652 252 1404 1004 18.99° 14.99
Eating disorder N 121" 721 12010 801 921" 521 1245 845
MDD N 17.27° 1827 2232 1832 1063 663 27.28° 2328
BOI M 121 47.40 134 4424 338 4480 1593 6837
ains M 069 27.70 1758 4028 190 2462 1876 57.22
Suicide attempt N 14.83" 1083 1873 1473 17140 1314 2262 18.62
BPD N 14.81° 1081 4381 3781 2075 1675 22.18" 18.13
PTSD N 19.28" 1528 32.06" 2806 2529 2129 2674 2274
Dysthymia N 24.08° 2008 1950 1550 1898 1496 17.49° 13.49
Maximum pain M 041 970 685 578 187 1122 041 628
Mean pain M 000 1524 978 576 391 1895 261 1718
disinhibition o. M 190 2298 302 834 432 2556 -043 1643
cognitive restraint o.e. M 043 2141 199 869 111 1831 222 2233
oco N 229 -171 182 -268 511 111 405 005
Specific phobia N 10.19° 619 515 115 891" 491 933 533
Hunger M 105 2218 168 599 183 1827 061 1694
Mean 17.32 11.05 17.99 2357

Model 1, regression model including the control variables age and gender and the ACE sum score (cumulative approact). Model 2-4, regression models including the control variables
and one ACE dimension (selective approach). Model § = regression modelincluding the control variables and all three ACE dimension (dimensional approach). D = test statisti for
the iikelood rati test = comparison betwaen regression models for discrete criterion variables (positve values favoring model 5). Feone, test statstc for the comparison between
regression modls for continuous variables (positve values favoring model 5). & AIC, differonce in Aikake's Information Criterion between models 1 and § (positive values favoring
Model 5)."Significant at .05 « error level. Significant regression coefficients are shown on a gray background, the lighter gray indicating that the association did ot reach significance
any more upon statistical control for the other ACE dimensions. Sum score = sum score of the Adverse Chidhood Experiences questionnaire (ACE). BMI, body mass index fkg/m?;
PY, pack years = lfetime nicotine exposure; GS, Global Severity Index of the Symptom Checkist Revised 90 (SCL-R-90). Cognitive restraint of eating (o.,), disinhibition of eating
and hunger denominate scales of the Three-Factor Eating Questionnaire (TFEQ). Maximum pain, mean pain and impaimnent due to pain denominate scales of the Brief Pain Inventory
(BP). Eating Disorder = Anorexia nervosa, Bulimia nervosa and/or Binge Eating Disorder. MDD, Major Depressive isorder; BDI, Beck's Depression nventory; QIDS, Quick Inventory
of Depressive Symptoms; BPD, Borderine Personalty Disorder; PTSD, Posttraumatic Stress Disorder; OCD, Obsessive-Compulsive Disorder; M, multole lnear regression; N, nominal
logistic regression.





OPS/images/inline_1.gif
Xy





OPS/images/fpsyt-09-00198-t003.jpg
Body mass index (BM)
Abdominal circumference
Body fat mass

Fat-free body mass

Pack years (PY)

Unit

kg/m?

em

kg

kg
Packs/day"years

272
94.7
246
557
139

sD

6.1
16.1
145
14
159





OPS/images/fpsyt-09-00198-t004.jpg
Criteria Predictors

Model 1 Model 2 Model 3 Model 4 Model 5
(cumulative) (selective) (selective) (selective) (dimensional)
Type of Sum score Household Maltreatment Sexual abuse Household  Maltreatment ~ Sexual
regression dysfunction dysfunction abuse
ARZ b/B AR b8 ARZ bIB AR? b/B AR? b/B b/B b/B

BMI M 0.08" 0.03" 0.02" 0.15" 002" 0.13" 0.07* 0.07 0.04
Abdominal circumference M 003 003 oot 012" oot 010" 003" 002
Body fat mass M 003" 003" 001 041 001" 041 003" 004
Fat-Free body mass ™ 001 oot oo oot 008" 0.00 004 001
Y ™ o0t 0.02* 012 001 041" 0.00 0.00 002"
Aloohol Dependency N 0.00/0.00 002/0.02" 000000 -0.02 000000 008 0.02/0.08"
level of education N 0.05/0.08" 007 /010" 006/005° | -029' 001001 -028 0.08/0.12"
earning capacity N 0.06/0.08" 0.05/0.07" 004005° 020" 002/0.08° | 047"  006/006"
household income N 0.03/0.04* 0.03/0.04* 0.02/0.02* -0.20" 0.01/0.01 -0.30 0.03/0.05*
asl M 0.12* 0.07* 011" 0.04" 021" 0.12"
Impairment duetopain M 006" 002" oi6 006" 002" 0.16" 006" 0.05
Social Phobia N 0.02/0.04° 000001 023  002/008" 001/002" 008005°  -005
Paic Disorder N 0.01/0.02 000001 047 001/0.02" 000000 0020004 0.15
Eating Disorder N 0.02/0.04° 000001 016 0020005 0.02/0.03" 081" 003005  -0.09
MDD N 0.04/0.05" 001001 043 0.050.07" 0.01/0.02° 006007 -0.08
80l ™ 011 0,05 022t oar 005 012 005
aps ™ 012" 005 022 oi 004" 018" 0.06
Suicide attempt N 0.06/0.08* 0.02/0.03* 030" 0.05/0.07* 0.04/0.05* 0.07/0.09" 0.08
BPD N 0.08/0.12" 0020008 040" 007/040" 0.06/0.09" 000043 006
PTSD N 0.09/0.16" 003/006° 049  007/044" 007/012* 000044 003
Dysthymia N 001001 000001 -013  001/002" 020" 001/0.02" o0a00s [1=0867 ]
Maximurn pain ™ 0.08' 0.0t 009 003 018" 004" 004" ~001
Mean pain ™ 006" 002" of6 005 022 005" oor 006
disinhibition 0.6. [ 002 00t 008 oot 007 003" 002 008
cognitive restrainto.e. M oot* 001 007 oot 01" 001 007 0.0 0.01 (X3
ocD N 0.01/0.02* 0.01/0.02°  -0.30" 0.01/0.01 -0.15 0.01/0.01 -0.35 0.01/0.02 -0.23 -0.03 -0.21
Specific phobia N 0.00/0.00 0.00/0.00 0.1 0.00/0.01 0.15 0.00/0.01 -0.24 0.01/0.03 0.12 021 —0.47"
hunger M 000 000 003 000 -001 001 008 001 002 -005 008

Model 1, regression modelincluding the control variables age and gender and the ACE sum score. Model 2-4, regression models including the control variables and one ACE dimension. Model 5, regression model including the control
variables and al three ACE dimension. AR?, change in the estimate of adjusted R? between the null model (only control variables as predictors) and models 1-5, respectivel. In logistic regression, R was estimated according to Cox
and SnelVNagelkerkes. B, unstandardized regression coefficient; B, standardized regression coefficient. "Significant at 0.05 « emror level. Significant regression coefficients are shown on a gray background, the lighter gray indicating
that the association did not reach significance any more upon statistical control for the other ACE dimensions. Sum score = sum score of the Adverse Childhood Experiences questionnaire (ACE). BMI, body mass index kg/m?];
PY, pack yoars = lfetime nicotine exposure; GS,Global Severity Index o the Symptom Checkiist Revised 90 (SCL-R-90). Cognitive restraint of eating (o.6.) disinhibiton of cating and hunger denominate scales of the Three-Factor
Eeting Questionnaire (TFEQ), meximum pain, mean pein and impaiment due to pain denominate scales of the Brif Pain Inventory (BP). Eating Disorder, Anorexia nervose, Buiimia nervosa and/or Binge Eating Disorder. MDD, Major
Depressive Disorder; BD, Beck's Depression Inventory; QIDS, Quick Inventory of Depressive Symptoms; BPD, Borderline Personaity Disorder; PTSD, Postiraumatic Stress Disorder; OCD, Obsessive-Compulsive Disorder; M, muitiole
linear regression; N, nominal logistic regression.





OPS/images/math_3.gif
Foamp = [0~ Ergogs = ' (Rioas = Rioaennzn)]/

[Eppars — Eapawams )1~ Ringss)]





OPS/images/math_1.gif
PY = (cigarettes per day) (years of smoking)/ 20.





OPS/images/math_2.gif
D = -2 In[Likelihoody,ayms / Likelihoody]





OPS/images/fpsyt-09-00198-t001.jpg
Mid cognitive impairment
Schizophrenia
Alcohol abuse
Alcohol dependency
Bipolar disorder
Major depressive disorder
Dysthymia
Social phobia
Specific phobia
Panic disorder
Obsessive-compulsive disorder
Posttraumatic stress disorder
Anorexia nervosa
Bulimia nervosa
Binge-eating-disorder
Somatization disorder
Personaliy disorder

Of which: cluster A

Cluster B

Cluster C
Attention deficit and hyperactivity disorder

(%]

05
8.1
73

19.4
38

583

189

124

104

1.1

134

126
28
8.1
16
45

288
10

235
43
5.1





OPS/images/fpsyt-09-00198-t002.jpg
Questionnaire

Symptom checkist revised
90 (SCL-R-90)

Beok's depression inventory
(8D)

Quick inventory of
depressive symptoms
@os)

Brief pain inventory (BP)

Three-Factor Eating
Questionnaire (TFEQ)

Subscale/Score
Global severity index (GS)
Sum score

Sum score

Impairment due to pain
Maximum pain

Mean pain

Disinhibition of eating

Cognitive restraint of eating
Hunger

Mean

15

249

146

36

54

39
57

7.7
45

sD

08

127

58





OPS/images/math_4.gif
AIC=n"La(SSE/n) +2"(k +1).





OPS/images/cover.jpg
’ frontiers
in Psychiatry

All Unhappy Childhoods Are Unhappy
in Their Own Way—Differential
Impact of Dimensions of Adverse
Childhood Experiences on Adult
Mental Health and Health Behavior









OPS/images/crossmark.jpg
©

2

i

|





OPS/images/logo.jpg
, frontiers
in Psychiatry





