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Background: Studies have shown a strong association between childhood maltreatment (CM) and major depressive disorder (MDD). Dysfunctional attitudes (DAs) play a crucial role in the development of MDD. In this study, we aimed to investigate whether (1) DAs are associated with CM, (2) specific CM types predict specific types of DAs, and (3) higher childhood trauma counts (CTCs) predict more DAs.

Methods: One hundred seventy-one MDD participants and 156 healthy controls (HCs) were enrolled for the study. CM was assessed retrospectively with the Childhood Trauma Questionnaire. DAs were evaluated using the Chinese version of the Dysfunctional Attitude Scale–Form A (C-DAS-A). A series of analyses, including multiple analyses of covariance and hierarchical regression analyses, were used in this study to examine the hypotheses.

Results: The proportion of CM was 60.2% in the MDD group and 44.2% in the HC group. The 2 × 2 analysis of covariance results showed no interaction effect between CM and MDD on C-DAS-A total score. When the factor scores replaced the C-DAS-A total score, a similar trend was observed. Within the MDD group, emotional abuse (EA) predicted two forms of DAs: self-determination type and overall DAs; physical neglect (PN) was predictive of attraction and repulsion-type DAs. Higher childhood trauma counts significantly predicted more types of DAs in the MDD group.

Conclusion: DAs are a trait feature of CM. EA and PN predict specific types of DAs in MDD patients. Higher CTCs predict more DAs in MDD patients.
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INTRODUCTION

Childhood maltreatment (CM) is deviant behavior toward an underage that causes harm or entails a risk of causing harm in physical, sexual, and emotional aspect. Several CM forms are recognized: emotional abuse (EA), physical abuse (PA), sexual abuse (SA), and neglect [emotional neglect (EN) and physical neglect (PN)] (1). It constitutes a global threat leading to significant health concerns. Worldwide, one of two children is a victim of any form of CM (2). They lead to severe long-term consequences not limited to work and relationship difficulties, disappointing academic performance, and impaired mental health, including major depressive disorder (MDD) (3–5). Individuals who underwent CM exhibit psychological consequences and disruptions in neurobiological mechanisms; the stress system is affected, and there is impeded brain connectivity, primarily in the frontal brain cortex (6, 7).

Depression is one of the leading causes of psychiatric morbidity globally (8); documentation of its association with CM is not scarce in the medical literature (9, 10). Some reported that MDD was twice likely in individuals with CM (11). CM has a varying effect on depression onset (12), course and response to treatment, and other attributes (10, 13). When considering the individual types of CM, EA increases the risk of depression twice as likely as PA (14); others suggested EN significantly predicts depression, whereas EA correlates with depression severity (15). Under Beck's views of depression, a negative self-schema may be acquired during childhood due to scarring life events. Those are not limited to abuse and neglect. The negative self-schemas remain quiescent unless triggered by stressors (16). Those negative self-schemas, commonly referred to as dysfunctional attitudes (DAs), are ubiquitous negative thought processing styles that affect one's belief about oneself, the world, and the future; they are at the core of depressive pathologies. Several studies thoroughly investigated the impact of DAs in depression patients. They constitute a considerable risk and poorer prognosis of depression (10), as well as being a long-term predictor for relapse (17) and decreased effectiveness to antidepressant therapy (18). The relationship between CM and MDD is moderated by DAs (19, 20). However, not all individuals with DAs will develop depressive disorders, leading us to contemplate whether DAs are a trait resulting from CM. Also, as the individual types of CM have varying effects on depression, could it be possible for the specific CM types to forecast global DAs and specific DAs? Nevertheless, this relationship is unexplored. Only a few studies partly address the question. In a study involving a sample of women, the researcher suggests a significant association between EA and DAs (19). Another researcher suggests a significant association between childhood neglect (CN) and DAs (20). The amount of DAs influences the threshold of an adverse event to onset depression; the higher the DAs grade, the lesser the adverse event's threshold (21, 22). We therefore hypothesized that the more the specific CM types present, the more the DAs.

In this study, we hypothesized that (1) DAs are associated with CM, (2) specific types of CM can predict specific types of DAs, and (3) higher childhood trauma counts (CTCs) can predict more DAs.



METHODS

The set of data used for this study derives from a longitudinal project to scrutinize the psychological and biological mechanisms of MDD (hypothalamic–pituitary–adrenal axis function and magnetic resonance imaging study of trauma-related depression, registration no. ChiCTR1800014591).

One hundred seventy-one participants with MDD were enrolled from inpatient and outpatient departments of the Zhumadian Psychiatric Hospital (Henan, China), and 156 participants were recruited from the local area through flyers for a healthy control (HC) group. The enrolment procedure started in January 2013 and ended in December 2018. An eligibility criterion was set for the two groups, and two well-trained psychiatrists supervised the process.

The enrolment criteria set for the MDD group was as follows: (1) age 18–60 years, (2) diagnosed with MDD and medication-free for not <2 weeks, (3) diagnosis of MDD confirmed by two well-trained psychiatrists using the Structured Clinical Interview for Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition, (4) 24-item Hamilton Depression Rating Scale score (HAMD24) ≥20 (23), and (5) consent form signed by the patient. The exclusion criteria set was as follows: (1) comorbid Axis I or II or a history of bipolar disorder; (2) history of head injury, neurological disorders, or other internal illnesses; (3) history of substance abuse or dependence except for tobacco dependence; and (4) having suicidal tendencies or ideation. As for the HC group, the inclusion criteria set was as follows: (1) age 18–60 years, (2) HAMD24 score <8, and (3) signed consent form by the participant. The HC group's exclusion criteria were as follows: (1) history of any psychiatric disorders; (2) history of substance abuse or dependence except for tobacco dependence; and (3) history of head injury, neurological disorders, or other internal illnesses.


Measures
 
Depression

A 24-item HAMD24 was used to assess depression. It is a commonly used clinician-rated questionnaire (23). The scale was translated by the Shanghai Mental Health Center, and it summed up to have a good reliability and validity in the Chinese community. The scale consists of 24 items: 12 items were rated 0–4, nine items were rated 0–2, and three items were rated 0–3. Hence, the total score ranges from 0 to 75. A cutoff score of at least 20 signifies moderate depression (24).



Anxiety

A 14-item Hamilton Anxiety Rating Scale (HAMA14) was used to assess anxiety among the participants. It is a clinician-rated questionnaire consisting of 14 items. Each item is rated on a range of 0 (absent) to 4 (severe). The total score ranges from 0 to 56 (25). The Chinese version of the HAMA14 summed up to have a good reliability and validity in the Chinese community (26).



Dysfunctional Attitudes

The Dysfunctional Attitude Scale was used to assess cognitive vulnerabilities. The Chinese version of the Dysfunctional Attitude Scale–Form A (C-DAS-A) was used for the study. It is a self-reporting scale designed to evaluate DA's rectitude (27). This scale has good reliability and validity in Chinese MDD samples (28, 29). The Chinese version of the scale includes 40 items and encompasses eight subscales. The total score ranges from 40 to 280, with higher the total score, the more DAs. The eight subscales are vulnerability, attraction and repulsion, perfectionism, compulsion, seeking applause, dependence, self-determination attitude, and cognition philosophy (28). More details about the C-DAS-A questionnaire and the nature of the several factors involved can be found in our other articles (30, 31).



Childhood Maltreatment

CM was assessed using the Childhood Trauma Questionnaire (CTQ). It is a retrospective assessment tool consisting of five factors for maltreatment, and it is evaluated through 28 items in the questionnaire. It accounts for maltreatment before the age of 16 years, and it is summed up to have good reliability and validity in the Chinese community. The five factors for CM assessed are EA, PA, SA, EN, and PN. Participants were identified as positive for CM if any one of these factors exceeded their cutoff score as mentioned: EA > 12, PA > 9, SA > 7, EN > 14, and PN > 9 (32–34). The CTC was defined as the sum of the total CTQ factors exceeding their respective cutoff scores. Its minimal score is therefore 0, whereas the maximal score is 5.




Data Analytic Plan

SPSS version 25.0 was used for the analytic procedure and a p = 0.05 (two-tailed) for statistical significance. χ2 tests and independent t-tests were used to check for group differences for categorical variables and continuous variables, respectively, in the MDD and HC groups. To test our first hypothesis, that is, DAs are associated with CM; we used a 2 × 2 analysis of covariance (ANCOVA) of the diagnosis and CM on C-DAS-A total score with age, sex, and education as covariates; post-hoc analyses followed it. The same procedure was repeated with the eight C-DAS-A subscale scores as the dependent variable.

For our second hypothesis, a hierarchical regression analysis was used to estimate the different CM types' influence magnitude on C-DAS-A total score first. Then, the eight various C-DAS-A subscale scores replaced the C-DAS-A total score. The procedure was run in the two groups, MDD and HC groups, independently. Afterward, we assessed whether higher CTCs lead to more DA, that is, our third hypothesis, by running a hierarchical regression analysis of CTC on C-DAS-A total score followed by its substitution with the eight different DAS factor scores. The process was run separately in the MDD and HC groups.




RESULTS


Demographic/Clinical Information/Prevalence of CM, CM Types, and CTC

Three hundred twenty-seven participants fulfilled the eligibility criteria, including 171 MDD and 156 HC participants. The mean age of the MDD group (35.06 years) was higher than the HC group (34.62 years). The average years of schooling in the MDD group (10.23 years) was lower than in the HC group (11.12 years). The male proportion was also lower in the MDD group (male 43.9%) than that in the HC group (male 45.5%).

Within the MDD group, the mean age at onset of depression was 31.74 years. The average number of episodes of depression was 2.03. There was no statistical significance in age and gender between MDD and HC groups (p > 0.05). Both HC/CM+ and HC/CM− had more years of education compared to MDD/CM+ and MDD/CM−. The MDD/CM+ group had higher mean scores in HAMD24, HAMA14, C-DAS-A total, and CTQ total than the MDD/CM− group, and they were all significant (p < 0.001). Clinical and demographic characteristics are shown in Table 1.


Table 1. Demographics and clinical information of major depressive disorder (MDD) and healthy control (HC) groups.
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The prevalence of CM types and CTC is shown in Table 2. The prevalence of CM in our sample was 52.5%, whereas 60.2% of the MDD group reported CM. PN (43.1%) had the highest prevalence in the sample, in the MDD (49.7%) and the HC (35.9%) groups. SA (8.8%) was the least prevalent form of CM among the MDD group, whereas EA (3.2%) was the least common in the HC group.


Table 2. Prevalence of childhood maltreatment and factors in the sample.
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Most participants (52.9%) reported at least one type of CM from the sample, whereas 28.1% reported at least two types of CM, 7.3% reported at least three types of CM, 2.7% reported at least four types of CM, and 0.3% reported all types of CM.

A higher proportion of participants in the MDD group reported having experienced maltreatment in the past. Similarly, the proportion for the subtypes of CM was higher in the MDD group than that in the HC group. As for CTC, the HC group's proportion was higher than the MDD group for scores 0, 1, and 5, whereas the reverse was observed with CTC scores 2, 3, and 4.



Effect of Diagnosis and CM on C-DAS-A Total and Subscale Scores

Table 3 shows the results of a 2 × 2 ANCOVA (factor 1: diagnosis and factor 2: CM) on C-DAS-A total and subscale scores with age, gender, and education as covariates. No significant two-way interaction effect of CM and diagnosis was found for C-DAS-A total score while controlling for covariates (F = 1.20, p = 0.275, partial η2 = 0.004). Therefore, an analysis of the main effects and the Bonferroni post-hoc test were performed for CM and diagnosis (35). The main effect of CM showed a statistically significant difference in unweighted adjusted marginal mean (36, 37) C-DAS-A total score for those who had CM (145.57) vs. those without CM (134.03) was 11.542 [95% confidence interval (CI), 5.83–17.25; p < 0.001]. As for the main effect of diagnosis, it showed a statistically significant difference in unweighted adjusted mean C-DAS-A total score for those of the MDD group (154.10) vs. those of the HC group (125.50). The difference was 28.60 (95% CI, 23.04–34.16; p < 0.001).


Table 3. Analysis of covariance (ANCOVA) of C-DAS-A total and subscale scores with age, gender, and education controlled.
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There was no statistically significant two-way interaction of CM and diagnosis while controlling for covariates, on C-DAS-A subscale scores, except for C-DAS-A dependence. These statistically significant interactions were interpreted through analysis of main effects and Bonferroni post-hoc analyses of CM and diagnosis. The main effect of CM had statistically significant adjusted marginal means in the following C-DAS-A subscales: vulnerability (1.497, p = 0.009), attraction and repulsion (2.717, p <0.001), perfectionism (1.321, p = 0.029), seeking applause (2.408, p < 0.001), and self-determination (1.440, p = 0.018). No statistically significant adjusted marginal mean scores were observed for the main effect of CM in C-DAS-A compulsion and cognition philosophy subscales (p > 0.131). As for the main effects of diagnosis group, there was a statistically significant adjusted marginal means in all of the eight subscale scores of C-DAS-A (p < 0.001).

As for C-DAS-A dependence, a statistically significant two-way interaction of CM and diagnosis was present while controlling for covariates (F = 4.55, p = 0.034, partial η2 = 0.014). Therefore, an analysis of simple main effects for CM and diagnosis was performed using a Bonferroni adjustment and being accepted at the p < 0.025 level for both CM and diagnosis (37–40). The effects of diagnosis for CM+ (F = 18.635, p < 0.001, partial η2 = 0.135) and CM− (F = 50.832, p < 0.001, partial η2 = 0.055) were both statistically significant. The effect of CM for the MDD group (F = 0.021, p = 0.886, partial η2 = 0.000) was not statistically significant, unlike that for the HC group (F = 9.588, p = 0.002, partial η2 = 0.029).



Hierarchical Regression Analysis of CM Types on C-DAS-A Total and Subscale Scores

A hierarchical regression analysis was run at three levels to determine if CM types improved the prediction of C-DAS-A total and subscale scores in the MDD and HC groups. At level 1: age, gender, and education; level 2: HAMA14 and HAMD24; and level 3: EA, PA, SA, EN, and PN were included for the hierarchical regression analysis in the HC group, whereas in the MDD group, two supplementary items were added to level 2: duration of current episode and episode counts. As six participants had missing records of the HAMA14 data, they were removed from this investigation leading to a new sample size of 168 for the MDD group and 153 for the HC group.

The hierarchical regression analysis of CM types on C-DAS-A total and subscale scores within the MDD group is shown in Table 4. Within the MDD group, the CM types' addition to the model led to a statistically significant ΔR2 of 7.9% (p = 0.015) with an EA standard coefficient of 0.249 in C-DAS-A total score. There was a statistically significant ΔR2 of 8.2% (p = 0.015) in the C-DAS-A attraction and repulsion score and a statistically significant PN standard coefficient (0.276). In comparison, in the C-DAS-A self-determination, the EA (0.262) was statistically significant, with a ΔR2 of 6.9% (p = 0.027).


Table 4. Hierarchical regression analysis of childhood maltreatment types on C-DAS-A total and subscale scores in the MDD group (n = 168).
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Table 5 shows the hierarchical regression analysis of CM types on C-DAS-A total and subscale scores within the HC group. Only PN (0.216) was statistically significant, with a change in R2 of 7.7% (p = 0.033) observed in C-DAS-A seeking applause.


Table 5. Hierarchical regression analysis of childhood maltreatment types on C-DAS-A total and subscale scores in the HC group; (n = 153).
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Hierarchical Regression Analysis of CTC on C-DAS-A Total and Subscale Scores

A hierarchical regression analysis was run to find CTC's predictability on C-DAS-A total and subscale scores in both the MDD (n = 168) and the HC (n = 153) groups. At level 1: age, gender, and education; level 2: HAMA14 and HAMD24; and level 3: CTC were included for the hierarchical regression analysis in the HC group, whereas in the MDD group, two supplementary items were added to level 2: duration of current episode and episode counts. The results are shown in Table 6. C-DAS-A total score had a significant predicted ΔR2 of 3.8% (p = 0.010, β = 0.213) in the MDD group. Other C-DAS-A subscales that showed a significant Δ R2 were as follows: vulnerability (ΔR2 = 2.5%, p = 0.042, β = 0.171), attraction and repulsion (ΔR2 = 5.4%, p = 0.002, β = 0.253), and seeking applause (ΔR2 = 3.4%, p = 0.014, β = 0.202). In the HC group, the C-DAS-A attraction and repulsion score (ΔR2 = 2.7%, p = 0.036, β = 0.167) led to a statistically significant rise with the addition of CTC to the investigation.


Table 6. Hierarchical regression analysis of childhood trauma count on C-DAS-A total and subscale scores in the MDD (n = 168) and the HC (n = 153) groups.
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DISCUSSION

Up to our knowledge, this study is among the few to investigate DAs as trait features of CM. The reported prevalence rate of CM among the depressed participants and HCs was 60.2% and 44.2%, respectively. Our reported prevalence rate was much higher than a meta-analysis conducted in 2017. However, the meta-analysis reported a comparatively lower prevalence rate of 45.6% among depressed participants (15). This discrepancy could be because our study was restricted to one region, and we had a smaller sample size. The disparity suggests that CM could be more frequent in some regions. The reported prevalence of specific CM types was comparatively lower, except for PN, within the depressed participants (EA: 9.4% vs. 36.7%; PA: 9.4% vs. 27.6%; SA: 8.8% vs. 25.3%; EN: 32.3% vs. 43.2%; PN: 49.7% vs. 36.2%). Given our study's regional concept, China's rapid economic development meant parents have less time to interact with their children physically. As stated by the social development theorist Vygotsky, children do not develop in isolation; the lack of social interaction suffered by the children neglected by their caregivers constitutes a social impediment for their cognitive development.

Beck's cognitive theory of depression proposed that a negative self-schema is present before the onset of depression. Those cognitive distortions are results of adverse childhood experiences. They remain dormant until triggered by stressors (16, 41). By demonstrating cognitive differences between individuals who underwent CM and the depressed participants, this study provides essential support to Beck's cognitive theory of depression. We showed that CM predicts DAs in both participants with and without depression. Thereby, we understand that CM predicts some amount of DAs, which remain latent. We shared a similar tenet with a study about mood induction. They showed that DAs remain latent unless activated (42). We also shared similar results with a survey of 155 participants; they found a significant association between DAs and CM (43). However, only healthy participants with a comparatively lower mean age were involved in that study.

DAs are molded through adverse experiences starting from childhood. CM is among the risk factors for cognitive vulnerabilities (44). Maltreated children make inferences in trying to understand maltreatment events. With the repetition of those events, the children can develop DAs by negative cognitive structuring and faulty information processing. Ultimately, depression is the result when those are triggered (21, 44, 45). Studies have found that EA and EN had a strong association with DAs (46, 47). They are also predictive of future depressive episodes (48–50), mediated by DAs (43). Our study is on similar lines. We found that individuals with EA were likely to develop more DAs of self-determination attitude type and overall DAs among the depressed participants. It is possible that those two types of DAs might influence the pathway from EA to depression. Individuals with DAs of self-determination attitude type are those with the thought of casting one's values in comparison with others (e.g., “If I do not do as well as other people, it means I am an inferior human being”) (28). A group of researchers shared similar findings; they discussed the relationship between EA and depression mediated by DAs (19).

Failure to cater to a child's basic needs by caregivers, either deliberately or unknowingly, defines CN. The child is deprived of basic needs, safety, supervision, medical care, physical requirements, and emotional support (1). CN includes PN and EN. It is the most prominent form of CM worldwide, and its high prevalence can be seen in our study. Approximately one in six children will experience CN (51). Studies have shown that CN impedes the development of the corpus callosum areas (52), and those alterations correlate with depression (53–55). An interesting result from our research indicated that PN is bound to more DAs: attraction and repulsion-type DA in the depressed and seeking applause-type DA in the non-depressed. However, a study of 155 healthy participants with a mean age of 18.8 years found that physical maltreatment was not related to DAs. In their research, physical maltreatment englobed PA and PN. Their selection of only healthy participants makes it difficult for us to weigh up our depression group results. Nevertheless, we could compare the findings of our control group. The reason behind this discrepancy could be the merging of PA and PN into one category (43), as PA was reported not to be associated with DAs (19). CN was found to be predictive of DAs among depressed participants in a study (20), partly supporting our findings for PN.

Exposure to one form of trauma in childhood potentially elevates the risk of experiencing several forms of trauma over time. Polyvictimization is the term used to describe individuals who experienced potentially traumatic events such as the known components of CM, bullying, and witnessing adverse events such as parent substance abuse, domestic violence, and others (56, 57). It is a robust predictor of short- and long-term mental health problems not limited to depression (14, 58). Like a few, we also used the CTQ to assess an aspect of polyvictimization. They found a “dose-dependent” relationship between collective CM types and the odds of being diagnosed with depression (59, 60). Our study added a new scope in polyvictimization; we further assessed which type of DA is more likely in depressed and non-depressed individuals. With increased CTCs, DAs of vulnerability type, attraction and repulsion type, and seeking applause type and overall DAs were predicted in depressed patients. In those without depression, increased CTCs predicted DAs of attraction and repulsion type. Our results were in line with the titration model of the cognitive vulnerability. It states that a lesser threshold of adverse events is required when more negative cognitive styles are present to onset depression (21, 22).



LIMITATIONS

A couple of limitations concerning this study should be noted. First, the nature of our research is a hurdle to make reverse causality inferences. We could not show the direct causality of DAs associated with CM and account for time exposed to CM. Second, the retrospective assessment of CM using the CTQ is subject to recall biases. Also, some forms of CM such as SA might be underreported in fear of shame and social detriment. Third, polyvictimization is best assessed using the Juvenile Victimization Questionnaire (JVC) (57). As most of the JVC components overlapped with the CTQ, we adopted the latter for our study's purposes. Two researchers endorsed the same method (59, 60). They assessed polyvictimization by grading the severity of the individual CTQ factors. We used a dichotomous format for each factor of the CTQ; either presence or absence could be the outcome, ignoring the severity of the CTQ factors.



CONCLUSIONS

Our group of researchers brought up the novel idea to examine the type of DAs predicted by CM types, and we are the only to explore the types of DA predicted by higher CTCs. In summary, our study provided new insights into the clinical field. Specific types of DAs might influence the relationship between MDD and CM. Furthermore, we also concluded that the higher the CTCs, the more DA types in participants with and without depression. Screening and prevention of CM by related authorities, caregivers, medical professionals, and parents are imperative to break the chain. EA or PN typically deserves better attention; they may be potential markers to screen for depression. Research has shown that psychotherapy alone or in combination with antidepressants is best suited in depressed patients who underwent CM (61). Cognitive–behavioral therapy (CBT), personalized trauma–focused CBT, and child–parent psychotherapy are recommended. The forms of DA associated with depression found in our study should to be focused on to address ongoing or future depressive episodes.
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