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ARTICLE INFO ABSTRACT

Keywords: Background: Although the relationship between childhood maltreatment, self-harm and suici-
Non-suicidal self-injury (NSSI) dality is well-established, less is known about the mediating mechanisms explaining it. Based on a
Suicidality

developmental mentalisation-based theoretical framework, childhood adversity compromises

i?;iﬁ;ii:rauma mentalising ability and attachment security, which in turn increase vulnerability to later stressors
L in adulthood.
Mentalising

Objective: This study aimed to investigate the role of attachment and mentalising as potential
mechanisms in the relationship between childhood maltreatment, self-harm and suicidality.
Participants and setting: We recruited 907 adults from clinical and community settings in Greater
London.

Methods: The study design was cross-sectional. Participants completed self-report questionnaires
on retrospectively rated childhood trauma, and current attachment to the romantic partner,
mentalising, self-harm, suicidal ideation and attempt. We used structural equation modelling to
examine the data and conceptualized childhood maltreatment as a general factor in a confir-
matory bifactor model.

Results: The results showed that childhood maltreatment was both directly associated with self-
harm and suicidality and indirectly via the pathways of attachment and mentalising.
Conclusions: These findings indicate that insecure attachment and impaired mentalising partially
explain the association between childhood maltreatment, self-harm and suicidality. Clinically,
they provide support for the potential of mentalisation-based therapy or other psychosocial in-
terventions that aim to mitigate the risk of self-harm and suicidality among individuals who have
experienced childhood maltreatment via increasing understanding of self and other mental states.

Structural equation model
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1. Introduction
1.1. Suicidality, self-harm and childhood maltreatment

Suicide is a major public health problem and its prevention is prioritised by the World Health Organization (2014, 2019). Suicide
attempt, ideation and self-harm are strong predictors of suicidal death (Asarnow et al., 2011; Klonsky et al., 2016; Wilkinson et al.,
2011). Suicide attempt and suicidal ideation were defined in this notion as suicidality, given that they frequently co-occur (Rogers
et al., 2018). Self-harm, also termed non-suicidal self-injury (NSSI), was considered as a distinct concept, as it lacks conscious suicidal
intent (Nock & Favazza, 2009).

Childhood maltreatment, understood as abuse or neglect which afflicts the child's health or dignity (Butchart et al., 2006), is a well-
established risk factor for suicidality and self-harm (Angst et al., 2014; Chen et al., 2019; Lee, 2015; Yates et al., 2008). Meta-analyses
have shown that survivors of childhood maltreatment are two to three times more likely to engage in those behaviors (Angelakis et al.,
2019; Liu et al., 2017; Liu et al., 2018; Zatti et al., 2017).

Although the relationship between childhood maltreatment, self-harm and suicidality is well-documented, less is known about the
mediating mechanisms underlying it. Investigating those mechanisms is critical, as they can form targets for effective preventative or
therapeutic interventions that could mitigate the increased risk of suicide among childhood trauma survivors. We aimed to shed light
on two potential mechanisms by exploring the mediating role of mentalising and romantic attachment in the relationship between
childhood maltreatment, self-harm and suicidality in a large clinical and community sample.

1.2. Theoretical framework

This study was based on a developmental attachment- and mentalisation-based model (Bateman & Fonagy, 2012). Attachment
theory posits that the child's early experiences with the caregiver influence the child's relationships across their lifespan, including
those with romantic partners (Ainsworth et al., 1978; Bowlby, 1969; Bretherton & Munholland, 2008). Specifically, through early
experiences children develop certain beliefs and expectations (working models) about themselves and others which shape their
behavior in adult romantic relationships (Fraley & Shaver, 2000; Hazan & Shaver, 1987). Those working models of attachment remain
relatively stable throughout life, but can be influenced by major life events (Bowlby, 1969; Fraley & Shaver, 2000). This has been
supported by some longitudinal studies (McConnell & Moss, 2011; Waters et al., 2000; Zayas et al., 2011).

Mentalising is the ability to understand the self and others in terms of thoughts, behaviors and emotions (Fonagy et al., 2002). It is
optimally developed in the context of secure attachment relationships with a caregiver and a benign wider social network that respect
and attend to the child's mental states (Fonagy & Target, 1997; Luyten et al., 2020).

Mentalising influences psychic development and entry to the social world, as it confers epistemic trust, the attitude needed to
benefit from learning opportunities from others (Bateman & Fonagy, 2016; Fonagy et al., 2015; Fonagy et al., 2017). According to
Fonagy and colleagues, mentalising serves an evolutionary role in identifying trustworthy information sources (Fonagy & Allison,
2014). Extending the theory of natural pedagogy (Csibra & Gergely, 2011), they suggested that social learning occurs when the in-
dividual feels recognised and understood, which generates attention, suspends natural vigilance and signals that the subsequent in-
formation is relevant and should be accommodated in existing knowledge schemata (Fonagy et al., 2019; Fonagy & Allison, 2014;
Sperber et al., 2010).

Effective mentalising is reduced in individuals that have experienced childhood adversity, such as patients with Borderline Per-
sonality Disorder (BPD), possibly due to the impact of trauma on cognitive functioning (Berthelot et al., 2015; Ensink et al., 2017;
Germine et al., 2015; Lassri et al., 2018; Simon et al., 2019; Tényi & Czéh, 2019). Mentalising impairments may be an adaptation to an
untrustworthy social environment, where regarding others' mental states as suspect or malintended serves short-term survival
(McCrory & Viding, 2015). However, this strategy is detrimental in the long-term, as it precludes the individual from effective social
learning and engenders an epistemic disadvantage, with profound consequences for the development of affect regulatory capacities
(Hanson et al., 2017).

Moreover, unresponsive caregiving in intra-familiar maltreating contexts often influences the development of insecure attachment,
which jeopardizes the child's sense of safety in exploring and interpreting mental states in the context of intimate relationships
(Bowlby, 1969; Ensink et al., 2017; Granqvist et al., 2017; Mikulincer & Shaver, 2016). Both insecure attachment and impaired
mentalising are expected to undermine interpersonal functioning and affect regulation (Bateman & Fonagy, 2012; Fonagy & Luyten,
2016). In the absence of mentalised sociocognitive mechanisms and interpersonal resources, overwhelming feelings caused by rela-
tionship stress can lead to body-centered emotion regulation through self-destructive behavior (Badoud et al., 2015; Bateman &
Fonagy, 2004; Bleiberg et al., 2012; Borelli et al., 2018). Additionally, failure to attend others' mental states can also generate a sense of
isolation, prompting self-harm and suicidality as an attempt to reconnect and manipulate others' behaviors (Allen, 2011; Luyten et al.,
2020; Rossouw & Fonagy, 2012).

Furthermore, it is proposed that negative mental state attributions to the maltreating figure are often internalised and incorporated
into the victim's self-image (“You must feel that [ am a bad person to treat me like this”, therefore “I am a bad person™), despite them
not originating in genuine self-experience (Fonagy & Target, 1997). These ambiguous mental states, designated as “alien-self”
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experiences, are associated with low self-esteem and intense shame, and endanger the individual's sense of integrity (Forrester et al.,
2017; Lopez-Castro et al., 2019). In a desperate attempt to maintain mental stability and externalise unmentalised self-experiences,
individuals may endeavor to control others' minds and display self-injurious or other escape behavior (Fonagy & Bateman, 2016).

1.3. Empirical evidence

The relationship between insecure attachment, ineffective mentalising and childhood maltreatment has been well-documented
(Chiesa & Fonagy, 2014; Duval et al., 2018; Espeleta et al., 2017; Grady et al., 2019; Raby et al., 2017; Weijers et al., 2018; Ziet-
low et al., 2017), as well as the link between insecure attachment and self-injurious and suicidal behaviors (Wrath & Adams, 2019;
Zortea et al., 2019). However, only a few studies have investigated the link between attachment to the romantic partner or mentalising
and adult self-harm or suicidality, yielding mixed results which require further research (Duno et al., 2009; Fonagy et al., 2016;
Grunebaum et al., 2010; Hatkevich et al., 2019; Levesque et al., 2010; Levi-Belz et al., 2013; Smith et al., 2012).

Longitudinal evidence has also shown that anxious attachment to the caregiver mediated the relationship between child
maltreatment and adult self-harm (Martin et al., 2017). Nevertheless, there is a research gap, insofar as no studies have explored
romantic attachment or mentalising as unique or combined mediators in the relationship under investigation, despite the theoretical
and empirical evidence that both factors contribute to the development of self-injurious and suicidal behavior in adulthood.

1.4. Aims and hypotheses

We aimed to bridge the research gap by investigating the mediating role of current romantic attachment and mentalising in the
pathway from childhood maltreatment to self-harm and suicidality with structural equation modelling (SEM). We used a large cross-
sectional sample of individuals with borderline and antisocial personality disorder, depression and anxiety and healthy control
participants.

We predicted that attachment and mentalising would mediate the pathway between childhood maltreatment and self-harm as well
as between childhood maltreatment and suicidality. We also hypothesized that childhood maltreatment would have a direct positive
association to self-harm and suicidality. Fig. 1 depicts the proposed theoretical model.

Attachment and mentalising were theorized as interrelated but not causally related, based on a) the theoretical proposition that
attachment and mentalising cannot be placed on a causal chain, but rather reflect a similar underlying construct from different starting
points (Fonagy & Bateman, 2016), and b) the empirical findings of Huang et al. (2020) which indicated their bidirectional relationship
as mediators in the link between childhood maltreatment and PTSD. Although the latter explored only the combined effects of
attachment and mentalising, we aimed to expand this approach by considering attachment and mentalising as separate but interrelated
pathways, so as to investigate not only their combined effect but also the proportion of the effect explained by each construct.

We also explored separately the pathways from childhood maltreatment to self-harm and suicidality, based on findings indicating
that childhood maltreatment impacts those behaviors through differential pathways (Kaess, 2019; Paul & Ortin, 2019). Nevertheless,
self-harm and suicidality were theorized as interrelated phenomena, given their robust association (Nock et al., 2006; Whitlock et al.,
2006).

Fig. 1. Proposed theoretical model of relationships between childhood maltreatment, insecure attachment, impaired mentalising, self-harm and
suicidality. All relationships are hypothesized to be positive. Straight arrows represent paths and curved arrows indicate covariance, modelled as
correlated error terms ().
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2. Methods
2.1. Participants

We recruited 907 participants from 3 different sources in Greater London: a) 399 patients with BPD and 66 with antisocial per-
sonality disorder (ASPD) referred from personality disorder clinical services, b) 184 patients with depressive and anxiety disorders
from NHS IAPT (Improving Access to Psychological Therapies) services and c) 258 healthy controls (HC) from community settings,
such as universities or online platforms. Recruitment started at 2013 and it is still ongoing. The data has been previously used in studies
with distinct research questions (Euler et al., 2019; Huang et al., 2020; Wendt et al., 2019).

Inclusion criteria were: a) aged 16-65 years old, b) fluent in English, while exclusion criteria were: a) schizophrenia diagnosis or
recent psychotic episode, b) learning disability and c) neurological disorder. Inclusion criteria specifically for BPD/ASPD participants
were: a) suspected/confirmed diagnosis and b) being on the waiting list for therapy or participating in a psychoeducational group.
Regarding participants recruited through IAPT services, specific inclusion criteria were: a) experiencing significant depressive
symptoms and b) deemed eligible for face-to-face low or high intensity IAPT therapy. Suspected/confirmed BPD/ASPD diagnosis was
assessed by the research team through the Structured Clinical Interview for DSM-IV Axis II personality disorders (SCID-II; First, 2014)
and the Personality Assessment Inventory-Borderline Scale (PAI-BOR; Morey, 1991).

2.2. Procedure

The study design was cross-sectional. BPD/ASPD/HC attended 2 testing appointments at University College London, where they
completed computerised behavioral social interaction tasks, self-report questionnaires and personality interviews. Participants with
depressive and anxiety disorders participated in a remote, online version of this study, completing the same self-report questionnaires,
one of the behavioral social interaction tasks and no personality interviews. All participants provided signed informed consent.
Participants were compensated with £10 per hour for their participation with the possibility of additional performance-related
compensation for the behavioral task component(s).

The dataset was derived from the larger study “Probing Social Exchanges- A Computational Neuroscience Approach to the Un-
derstanding of Borderline and Anti-Social Personality Disorder” and the sub-study “Major Depressive Disorder- A Computational
Psychiatry Approach: Understanding the Social Brain in Healthy Volunteers and People with Psychological Difficulties”. Ethical
approval for the BPD/ASPD/ HC study was acquired from the Research Ethics Committee (REC) of Wales (REC number: 12/WA/0283)
and for the reduced sub-study from the London Queen Square REC (REC number: 16/LO/0077).

2.3. Measurement instruments

2.3.1. Childhood maltreatment

Childhood maltreatment was measured with the Childhood trauma questionnaire (CTQ) (Bernstein et al., 1994), a 28-item self-
report retrospective inventory. Respondents retrospectively indicated on a five-point Likert scale the frequency of certain traumatic
events in childhood or adolescence (1 = never, 5 = very often). The CTQ includes five subscales, measuring physical, sexual and
emotional abuse as well as physical and emotional neglect (Bernstein & Fink, 1998). Each subscale contains 5 items and scores range
from 5 (absence of maltreatment) to 25 (severe maltreatment history). The questionnaire has high internal consistency, test-retest
reliability and established validity (Kongerslev et al., 2019; Thombs et al., 2009). In the current sample, Cronbach's alpha was 0.90
for emotional and physical abuse, 0.96 for sexual abuse, 0.76 for physical neglect and 0.91 for emotional neglect, showing high in-
ternal consistency (Tavakol & Dennick, 2011).

2.3.2. Romantic attachment

Romantic attachment was measured with the Experiences in Close Relationships Scale (ECR-R; Fraley et al., 2000). Participants
who were not currently involved in a romantic relationship were asked to respond based on how they felt in their more recent
relationship. Individuals with no experience of romantic relationships were asked to imagine what they would be like in a relationship.
Participants indicated in a seven-point Likert scale the extent of agreement or disagreement with 36 statements (1 = strongly agree, 7
= strongly disagree).

Attachment is measured by two higher-order dimensions: anxiety over abandonment and avoidance of intimacy. Elevated subscale
scores denote higher attachment anxiety or avoidance. The psychometric properties of the ECR-R two-factor structure are well-
established (Alonso-Arbioll et al., 2007; Sibley et al., 2005). In the current study, Cronbach's alpha for anxiety subscable was 0.93
and for avoidance subscale 0.94, demonstrating excellent internal consistency (Tavakol & Dennick, 2011).

2.3.3. Mentalising

Mentalising was assessed with the Reflective Functioning Questionnaire (RFQ; Fonagy et al., 2016), a 54-item self-report inventory
capturing the ability to understand mental states of the self and others. Participants endorse a series of statements on a seven-point
Likert scale (1 = strongly disagree, 7 = strongly agree). The questionnaire yields two dimensional subscales: Uncertainty subscale
(hypomentalising) reflecting an extreme lack of knowledge about mental states and Certainty subscale (hypermentalising) indicating
excessive certainty about mental states. Higher scores on the certainty subscale and lower scores on the uncertainty subscale indicate
better mentalising capacity (Spitzer et al., 2021). The questionnaire has excellent test-retest reliability and internal consistency, also
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demonstrated in the current sample both for Certainty (¢« = 0.90) and Uncertainty subscale (a = 0.91) (Badoud et al., 2015; Fonagy
et al., 2016).

2.3.4. Self-harm

Self-harm was measured as a latent construct based on three items using Confirmatory Factory Analysis (CFA): 1) “What is the
greatest number of times, in any one year, that you have tried to hurt yourself as described in question 9?” assessed on a six-point Likert
scale (1 = never happened, 6 = happened so many times that I can't give a number), from the Drugs, Alcohol and Self-Injury Ques-
tionnaire (DASI; Cassels et al., 2018; Wilkinson et al., 2018). This item refers to the previous question “Have you ever tried to hurt
yourself on purpose, without trying to kill yourself?”, which was not included in the CFA, due to not providing additional information.
2) “When I am upset, I typically do something to hurt myself”, assessed on a four-point Likert scale (1 = false, 4 = very true), from the
Personality Assessment Inventory-Borderline Scale (PAI-BOR; Morey, 1991). 3) “Deliberately tried to physically hurt yourself in anger
or desperation” measured on a four-point Likert scale (1 = false, 4 = very true), from the Life History of Aggression questionnaire (LHA;
Coccaro et al., 1997).

2.3.5. Suicidality

Suicidality, defined as suicidal thoughts and attempts, was measured as a latent construct based on three items using CFA: 1)
“Indicate in the last seven days, how much you were distressed by thoughts of ending your life” and 2) “Indicate in the last 7 days, how
much you were distressed by thoughts of death or dying”, assessed on a five-point Likert scale (1 = not at all, 5 = extremely) from the
Brief Symptom Inventory (BSI; Derogatis, 1992). 3) “Deliberately tried to end your life or kill yourself in anger or desperation”
measured on a four-point likert scale (1 = false, 4 = very true), from the LHA; Coccaro et al., 1997). High correlation between the first
two items ensured that the second referred to suicidal thoughts and not a different construct, such as death or health anxiety (rs = 0.79,
p < 0.001).

2.4. Data analysis

We used the recommended two-step approach of structural equation modelling (SEM) (Anderson & Gerbing, 1988). First, the
measurement model was tested with CFA. Adequate factor loadings and goodness of fit provided a good foundation for proceeding to
the second step of testing the full structural equation model of hypothesized paths and covariances (Kline, 2016).

We investigated bivariate correlations between variables using Spearman rank coefficient and explored potential gender differ-
ences in the study variables with Mann-Whitney U tests, given the non-normality of variables. We aimed to control for age, gender and
education level, due to their expected relationship with the variables of interest, to eliminate alternative causal pathways between
variables (Barbosa et al., 2014; Lang & Sharma-Patel, 2011; Mickelson et al., 1997; Quek et al., 2017).

2.4.1. Model specification

The following latent constructs and their interrelations were included in the measurement model: childhood maltreatment,
attachment, mentalising, self-harm and suicidality. Attachment was measured as a latent factor derived from avoidance and anxiety
subscales and mentalising through uncertainty and certainty subscales. Self-harm and suicidality were derived from the three variables
described above which were standardised, to account for the different scaling between them.

Regarding the conceptualization of childhood maltreatment, we observed high intercorrelations between CTQ subscales, sug-
gesting that a bifactor model might constitute a more parsimonious explanation (Spinhoven et al., 2014). Bifactor modelling is well-
suited for representing multidimensional constructs and has been used to study the dimensional structure of the CTQ, showing good fit
to the data (Chen et al., 2012; Spinhoven et al., 2014). Due to the debate in the literature regarding the interpretability of specific
factors, we focused on general “childhood maltreatment” (Reise et al., 2010). Seven CTQ items indicating absence of maltreatment (e.
g. “I felt loved™) were reverse coded (1 =5,2=4,3=3,5=1,4=2).

In the structural equation model, covariances between latent constructs were replaced by paths. However, as the relationships
between attachment and mentalising and between self-harm and suicidality were assumed not to be causal, they were modelled as
correlated residuals.

2.4.2. Model estimation

We estimated the model with maximum likelihood method (ML; Kline, 2016), which employes listwise deletion of missing values,
and investigated multivariate normality assumption based on both graphs and multivariate normality tests. All graphs and most tests
(Mardia's multivariate skewness test: y2(df = 20) = 311.980, Henze-Zirkler consistent test y2(df = 1) = 313.090 and Doornik-Hansen
omnibus test y2(df = 8) = 449.299, p < 0.001) suggested violation of multivariate normality assumption (except for Mardia's
multivariate kurtosis test: y2(df = 1) = 0.103, p = 0.748). Therefore, Sattora-Bentler adjustment was employed, which provides
standard errors robust to nonnormality and produces improved goodness of fit indices (Chou et al., 1991; Curran et al., 1996; Satorra &
Bentler, 1994).

To judge an acceptable goodness of fit, the following indices were considered more appropriate: Root Mean Square Error of
Approximation (RMSEA), Comparative Fit Index (CFI) and Tucker-Lewis Index (TLI). Values smaller than 0.060 for RMSEA and values
higher than 0.95 for CFI and TLI indicate excellent model fit (Byrne, 2010; Hu & Bentler, 1999; Kline, 2016), while CFI and TLI values
>0.90 show acceptable model fit (Brown, 2006). The chi-squared statistic was also reported, but was judged to be less informative, due
to its sensitivity to sample size (Byrne, 2010). We examined direct and indirect effects to investigate the mediation hypothesis. Data
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analysis was conducted using the Statistical Package for the Social Sciences (SPSS) and STATA version 15.

3. Results

3.1. Descriptive statistics and exploratory analyses

The sample included 907 participants, with mean age 30.7 years (SD = 10.3).The majority was female (n = 628, 69.2%) and White
in ethnicity (n = 604, 66.6%). Almost half were diagnosed with BPD (n = 399, 44.0%) and almost a third were HC participants (n =
258, 28.4%). Moreover, 20.3% had depressive and anxiety disorders (n = 184) and only 7.3% (n = 66) ASPD (personality disorder
diagnosis was established using SCID-II). The sample was heterogeneous in terms of employment status and education levels (Table 1).

Table 2 shows descriptive statistics and bivariate correlations between study and potential control variables. Strong evidence
demonstrated that all study variables were correlated (p < 0.001). There was also evidence indicating an association between age,
education and various study variables, as well as gender differences in mentalising uncertainty, attachment, self-harm and suicide
attempt. Thus, we included age, education level and gender as covariates in the model (Tables 2, 3).

3.2. Confirmatory bifactor model of childhood maltreatment

We employed a novel approach in the conceptualization of childhood maltreatment with a confirmatory bifactor model, which has
only been adopted by few previous studies (Hollerbach et al., 2018; Spinhoven et al., 2014). In a confirmatory bifactor model each item
loads on two factors; one general and one specific factor (Reise et al., 2010). The two loading estimates depicted in Fig. 2 reflect the
relation of each item to the general ‘maltreatment’ factor and the allocated specific factor (Dunn & McCray, 2020). The bifactor model
allowed us to investigate childhood maltreatment as an overarching construct while recognising its multidimensional nature and
accounting for the shared variance among different but largely overlapping types of abuse and neglect.

Table 4 presents CTQ items included in the bifactor model which is shown in Fig. 2. Strong evidence showed that all items loaded on
the general and corresponding specific factors (p < 0.001). Most item loadings on the general “maltreatment” factor were stronger
(0.46-0.81) than loadings on specific physical, emotional abuse and neglect factors (0.10-0.59) with exception to sexual abuse
subscale. We included the general “maltreatment” factor in the measurement model.

3.3. Confirmatory factor analysis and structural equation model

The measurement model, including all possible correlations between latent factors, showed marginal fit (RMSEA = 0.053, CFI =
0.927, TLI = 0.917, y2(df = 615) = 1835.823, p < 0.001). To improve model fit, we examined modification indices and allowed the
following covariances between observed variables with shared components and meaningful theoretical relations (Byrne, 2005): items

Table 1
Demographic and clinical characteristics of the sample.
Variable Total sample (N = 907)
Age (years) 30.7 (10.3)
Range 18-65

Gender Male 272 (30.0%)
Female 628 (69.2%)

Ethnicity White 604 (66.6%)
Black 101 (11.1%)
Asian 83 (9.2%)
Mixed/ other 108 (11.9%)

Employment status Employed 362 (39.9%)
Unemployed 356 (39.3%)
Student 148 (16.3%)
Other 28 (3.1%)

Education level NVQ 1/ GCSE <5 A*-C 74 (8.2%)
NVQ 2/ GCSE >5 A*-C 166 (18.3%)
A-level/ NVQ 3 252 (27.8%)
Higher education 232 (25.6%)

Education level Postgraduate education 82 (9.0%)
No qualifications 57 (6.3%)
Other qualification 33 (3.6%)

Subsample Borderline personality disorder 399 (44.0%)
Antisocial personality disorder 66 (7.3%)
Healthy controls 258 (28.4%)
Depressive or anxiety disorder (IAPT-referred) 184 (20.3%)

Note. Data are N (%) or mean (SD). NVQ = National Vocational Qualification. GCSE = General Certificate of Secondary Education. GCSE <5
A*-C: achievement of less than five A*-C grades at GSCE. GCSE >5 A*-C: achievement of five or more A*-C grades at GSCE. Missing data:
age n = 7 (0.8%), gender n = 7 (0.8%), ethnicity n = 11 (1.2%), educational level n = 11 (1.2%), employment status n = 13 (1.4%).
Demographic data were collected by self-report.



Table 2
Means, standard deviations and correlations between study variables.
ks - ~ - - o © ~ @ 2 A 3 2 = 2 2 5
K
3
1. Mentalising Uncertainty
2. Mentalising Certainty 1
3. Attachment Anxiety —0.43"
4. Attachment Avoidance -0.34 1
5. Self-harm1 . 0.25%* 1
6. Self-harm2 —0.41* 0.35%* 0.75%* 1
7. Self-harm3 —0.40* 0.29%* 0.86"* 0.78%* 1
8. Suicidalityl
(ideation) 0.43* —0.25* 0.45*" 0.29* 0.52* 0.57** 0.55%* 1
9. Suicidality2
(ideation) 0.46** —0.29* 0.49* 0.31** 0.52* 0.56** 0.56** 0.79%*
10. Suicidality3
(attempt)
range 0-5 0.51*" —0.37* 0.49* 0.33** 0.66* 0.67*" 0.73** 1
11. Emotional Abuse
A) 0.30%* 0.53** 0.52%*
12. Physical Abuse 0.22 0.28 0.3
13. Sexual Abuse 0.20%* 0.30%* 0.35%*
Variables 4 7 10 14 15 16 17
14. Emotional Neglect —0.23** 0.34** 0.35%* 0.36** 0.33%* 0.39%* 1
15. Physical Neglect .24% —0.18%* 0.33** 0.30** 0.33** 0.30** 0.39%* 0.72** 1
16. Age 0.01 0.01 —0.03 0.02 § -0.07 0.01 0.04 0.12* 0.12* 1
17. Education level —0.10° 0.087 —0.05 —0.08% 0.02 —0.01 —0.03 —-0.11* —-0.03 —0.11* —0.04 —0.10* —0.18* 0.01 1
Mean 21.27 18.85 4.12 3.51 1.58 2.52 1.01 1.56 13.43 9.05 8.57 14.20 9.22 30.7 4.73
SD 15.00 13.92 1.57 1.41 1.37 2.14 1.38 1.80 6.58 5.60 6.17 6.09 4.37 10.3 1.56
Range 0-73 0-73 1-7 1-7 0-4 0-5 0-4 0-5 5-25 5-25 5-25 5-25 5-25 16-65 1-7

Note. Missing data: Uncertainty, Certainty n = 113 (12.5%), Anxiety n = 85 (9.4%), Avoidance n = 79 (8.7%), selfharm1 n = 42 (4.6%), selfharm2 n = 52 (5.7%), selfharm3 n = 51 (5.6%), suicidalityl n =
78 (8.6%), suicidality2 n = 80 (8.8%), suicidality3 n = 53 (5.8%), emotional abuse, emotional neglect, physical neglect n = 96 (10.6%), physical abuse n = 95 (10.5%), sexual abuse n =101 (11.1%), age

n = 7 (0.8%), educational level n = 11 (1.2%).

.

p < 0.001.

" p <0.01.
f p < 0.05.
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Table 3
Gender differences in study variables
Female (N = 628) Male (N = 272)

Variables M SD M SD z p-Value
Mentalising uncertainty 21.85 15.03 19.57 14.48 —2.03 0.04
Mentalising certainty 18.47 13.54 19.88 14.66 -1.11 0.27
Attachment anxiety 4.33 1.55 3.61 1.53 -5.99 <0.001
Attachment avoidance 3.61 1.47 3.25 1.23 —2.97 0.003
Self-harm1 1.77 1.35 1.14 1.32 -6.11 <0.001
Self-harm2 1.27 1.23 0.74 1.07 —6.04 <0.001
Self-harm3 2.81 2.12 1.85 2.01 —5.99 <0.001
Suicidalityl (ideation) 1.03 1.38 0.96 1.36 -0.97 0.33
Suicidality2 (ideation) 1.47 1.57 1.30 1.50 —1.53 0.13
Suicidality3 (attempt) 1.69 1.82 1.23 1.70 -3.75 <0.001
Emotional abuse 14.31 6.63 11.39 5.99 -1.12 0.27
Physical abuse 9.03 5.56 9.07 5.71 —0.15 0.88
Sexual abuse 9.06 6.45 7.41 5.27 -1.53 0.13
Emotional neglect 14.60 6.07 13.27 6.06 —0.09 0.93
Physical neglect 9.31 441 9.04 4.32 —0.30 0.77

21, 23 from sexual abuse subscale denoting sexual coercion, items 9, 17 from physical abuse subscale indicating external intervention
due to bodily injuries and items 5, 7 from emotional neglect subscale reflecting fulfillment of affectional needs (see Table 4 for
description of CTQ items). Two items forming the suicidality construct and reflecting suicidal ideation were freed to covary, due to the
specific time frame “last 7 days”, which is an additional cause of covariance not accounted for by the latent variable suicidality.

The revised CFA model demonstrated acceptable fit, providing adequate foundation to test structural relationships: RMSEA =
0.044, CFI = 0.949, TLI = 0.941, whilst the sample size dependent y2 test indicated less adequate model fit: y2(df = 611) = 1469.295,
p < 0.001. Latent factors showed moderate to strong correlations (0.34-0.89; p < 0.001, p = 0.001). Items loaded moderately to
strongly on latent factors (0.53-0.95; p < 0.001), as shown in Fig. 3.

The structural equation model, depicted in Fig. 3, showed identical fit indices with the measurement model. Strong evidence
demonstrated positive associations between model constructs, as well as between the residuals of attachment and mentalising and of
self-harm and suicidality (p < 0.001).

3.4. Mediation analysis examining indirect effects

Table 5 presents standardised direct and indirect effects from the proposed mediation model. There was strong evidence of indirect
effects of childhood maltreatment on self-harm and suicidality via attachment and mentalising, both as unique and combined me-
diators. Attachment explained a larger proportion of the indirect effect of childhood maltreatment on self-harm and suicidality. Direct
effects of maltreatment on suicidality and self-harm remained statistically significant (p < 0.001), indicating partial mediation. The
structural model explained 68% of the variance in suicidality, 61% in self-harm, 36% in attachment and 13% in mentalising.

4. Discussion

Our findings indicated that the proposed theoretical model provided a good fit to the data, supporting our hypotheses. Childhood
maltreatment as an overarching construct, derived through bifactor modelling, was found to be directly associated with self-harm and
suicidality and these relationships were partially mediated by insecure attachment to the romantic partner and ineffective mentalising.
Further, attachment accounted for the largest proportion of the indirect effect of childhood maltreatment on both self-harm and
suicidality. Overall, these findings support a model in which childhood maltreatment not only has a direct impact on self-harm and
suicidality, but that social relationship difficulties as indicated by insecure attachment and mentalising in part account for the
powerful, arguably causal, association between childhood maltreatment and those behaviors.

Although no other study has provided support for the combined mediating role of attachment and mentalising intervening this
pathway, our results are partly consistent with previous mediation findings. For example, in a longitudinal study Martin et al. (2017)
demonstrated that insecure attachment to the caregiver mediated the impact of childhood maltreatment on self-harm at age 26.
Previous clinical studies have also reported the unique mediating role of attachment and mentalising in the link between childhood
adversity and various forms of psychopathology (Chiesa et al., 2020; Chiesa & Fonagy, 2014; Duval et al., 2018; Hankin, 2005). We
extended those findings by incorporating both factors in a single overarching framework to identify mechanisms underlying self-
injurious and suicidal behavior in a mixed sample that included a large proportion of high-risk personality disordered patients.

The associations found between different pairs of variables in our model are in line with previous literature. Specifically, the direct
effect of childhood maltreatment on self-harm and suicidality corresponds to previous studies establishing childhood abuse as a robust
risk factor for adult self-injurious and suicidal behavior (Angelakis et al., 2019; Yates et al., 2008). The positive association between
childhood trauma and adult insecure attachment was also expected based on previous longitudinal findings indicating that childhood
maltreatment predicted an increased risk of insecure romantic attachment (Raby et al., 2017). Childhood maltreatment was positively
associated with ineffective mentalising, as expected based on previous research establishing childhood maltreatment as a vulnerability
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Table 4

Means and standard deviations of CTQ items in the Bifactor Model.
Variables M SD
Emotional abuse (EA):
3. Called names by family 2.76 1.50
8. Parents wished was never born 2.37 1.50
14. Family said hurtful things 2.99 1.45
18. Felt hated by family 2.65 1.62
25. Was emotionally abused 2.66 1.66
Physical abuse (PA):
9. Hit hard enough to see doctor 1.44 1.03
Variables M SD
11. Hit hard enough to leave bruises 2.05 1.44
12. Punished with hard objects 2.08 1.47
15. Was physically abused 2.01 1.51
17. Hit badly enough to be noticed 1.48 1.13
Sexual abuse (SA):
20. Was touched sexually 1.85 1.41
21. Hurt if didn't do something sexual 1.45 1.12
23. Made to do sexual things 1.73 1.32
24. Was molested 1.73 1.36
27. Was sexually abused 1.81 1.46
Variables M SD
Emotional neglect (EN):
5. Made to feel important (rev) 2.68 1.48
7. Felt loved (rev) 2.56 1.36
13. Was looked out for (rev) 2.80 1.40
19. Family felt close (rev) 3.10 1.40
28. Family was source of strength (rev) 3.07 1.46
Physical neglect (PN):
1. Not enough to eat 1.79 1.17
2. Got taken care of (rev) 3.61 1.41
4. Parents were drunk or high 1.63 1.20
6. Wore dirty clothes 1.46 1.01
26. Got taken to a doctor (rev) 1.97 1.29

Note. The table was adapted by Bernstein et al. (1998). Range of all items: 1-5 (1 = never true, 2 =
rarely true, 3 = sometimes true, 4 = often true, 5 = very often true) rev = reverse scored items. Missing
data: Ea3, en7, ea8, pa9, pall and pal5: n =91, 10.1%. Pnl, pn2, pn6, pal2 and en28: n = 92, 10.0%.
Pn4, pal7, enl9, sa20, sa21 and sa27: n = 94, 10.4%. En5, en13, eal4, eal8, ea25 and pn26 n = 93,
10.3%. Sa23 and sa24: n = 94, 10.4%.

factor for mentalising impairments (Chiesa & Fonagy, 2014; Duval et al., 2018). In our model, both insecure attachment and impaired
mentalising showed a positive link to self-injurious and suicidal behavior, which is also in line with previous literature (Aaltonen et al.,
2016; Badoud et al., 2015; Fonagy et al., 2016; Grunebaum et al., 2010; Hatkevich et al., 2019; Martin et al., 2017).

The results of this study shed light on the mechanisms underlying the relationship between childhood maltreatment, self-harm and
suicidality, based on a developmental mentalisation-based perspective (Bateman & Fonagy, 2012). According to it, childhood
maltreatment undermines secure attachment and mentalising capacity (Bateman & Fonagy, 2012; Mikulincer & Shaver, 2016).
Insecure attachment and ineffective mentalising, in turn, are believed to compromise affect regulation and generate heightened
epistemic vigilance, which impairs the ability to build social learning cycles and meaningfully connect to supportive social networks
undermining a natural process of self-correction in relation to thoughts and feelings (Fonagy et al., 2002; Fonagy et al., 2015; Luyten
et al., 2020).

Childhood trauma survivors with insecure attachment are often sensitised to feelings of abandonment or neglect (Bateman &
Fonagy, 2012). Thus, stressful interpersonal experiences can activate the bio-behavioral system underpinning attachment, giving rise
to overwhelming emotions which further inhibit mentalising capacity (Nolte et al., 2013). Unmentalised traumatic experiences can
cause intense distress, as they are often relived as intense emotional experiences in the present. This can prompt avoidance of the
associated mental experience, that is instead regulated via physical actions, including violent self-directed acts (Allen, 2011). This
latter form of ineffective mentalising corresponds to what has been labelled as a ‘teleological mode’, in which actions, in this case self-
injurious ones, are experienced as the sole way of managing unbearable emotions (Bateman & Fonagy, 2012). This has been supported
by ecological momentary assessment studies which found that increased negative affect precedes self-injurious and suicidal behavior,
especially among individuals with BPD who show elevated affective instability (Andrewes et al., 2017; Mou et al., 2018; Reichl &
Kaess, 2021; Scala et al., 2018). A meta-analysis by Taylor et al. (2018) also concluded that self-harm was most commonly used as an
emotion regulatory strategy serving avoidance of a negative state, while fewer people tend to endorse its interpersonal function.

The interrelation between attachment and mentalising proposed by the theoretical model was confirmed in our model. None-
theless, it has been proposed that attachment and mentalising are inherently interdependent in childhood and thus, inclusion of two
overlapping factors into a single model might be problematic (Fonagy & Bateman, 2016). This was not confirmed by our results. Both
attachment and mentalising were retained in the model and explained different proportions of the indirect effect of childhood
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Table 5
Standardised direct and indirect effects from the proposed mediation model of the relationship between childhood
maltreatment, self-harm and suicidality, controlled for age, gender and education level.

Pathway Indirect effect 95% CI

Maltreatment-Attachment-Mentalising—Suicidality 0.27* 0.19-0.34
Maltreatment-Attachment-Suicidality 0.16 * 0.06-0.27
Maltreatment-Mentalising—Suicidality 0.11* 0.05-0.16
Maltreatment-Attachment-Mentalising-Self-harm 0.31* 0.23-0.39
Maltreatment—Attachment-Self-harm 0.23* 0.12-0.34
Maltreatment-Mentalising—Self-harm 0.08* 0.03-0.14
Pathway Direct effect 95% CI

Maltreatment-Suicidality 0.39* 0.29-0.49
Maltreatment-Self-harm 0.22* 0.13-0.31
Maltreatment—Attachment 0.54* 0.47-0.62
Maltreatment-Mentalising 0.33* 0.25-0.41
Attachment-Suicidality 0.30° 0.12-0.48
Attachment-Self-harm 0.42* 0.24-0.61
Mentalising—Suicidality 0.32* 0.17-0.46
Mentalising—Self-harm 0.25° 0.10-0.40

Note. *p < 0.001, * p = 0.002, b p = 0.001. CI: Confidence Interval.

maltreatment on self-harm and suicidality, through separate pathways. A similar dual track impact of therapeutic effects on self-harm
was reported in a randomized controlled trial of adolescents (Rossouw & Fonagy, 2012). This could suggest that although mentalising
and attachment are interrelated in childhood, their dysfunction may represent alternative processes for initiating or maintaining self-
harm and reflect somewhat separate ways social connections may manifest challenges in adulthood. This could have clinical
importance suggesting that simultaneously therapeutically addressing close (attachment) relationships and ineffective mentalising
may yield better outcomes in tackling self-harm than either alone.

Our results provide support for the mentalising theoretical framework, insofar as mentalising and attachment were shown to
partially mediate the relationship between childhood maltreatment and self-harm and childhood maltreatment and suicidality.
However, as the mediation was shown to be only partial, a portion of shared variance both between childhood maltreatment, self-harm
and suicidality remained unexplained. This finding is subject to different interpretations: The measures assessing mentalising and
attachment may not fully reflect the underlying constructs, alternatively or in addition other mechanisms need to be postulated to
explain the effect of childhood maltreatment on suicidality and self-harm.

Such alternative mechanisms could be related to biological processes, such as the effects of childhood adversity on brain devel-
opment and epigenetic modifications (Cecil et al., 2020; Labonte & Turecki, 2010), as well as psychological factors not directly
accounted for in the current study, such as emotion dysregulation, self-criticism, dissociation or alexithymia (Chen et al., 2019; Euler
et al., 2019; Franzke et al., 2015; Glassman et al., 2007; Titelius et al., 2018). The role of social factors, specifically decreased social
support and interpersonal difficulties, has also been highlighted in previous research (Chen et al., 2019; Lemaigre & Taylor, 2019). We
suggest that these broader social contextual variables may be captured by the concept of epistemic trust described above. Further
research will need to explore if introducing this parameter into mediational models provides better account of how maltreatment
generates self-harm and suicidality outcomes. It is also important that future studies investigate the complex interactions between
biopsychosocial processes to elucidate the mechanisms fully mediating the pathway from childhood maltreatment to adult self-harm
and suicidality, in light of their multifactorial nature (Sachs-Ericsson et al., 2016).

4.1. Limitations

Several limitations of this study warrant consideration. Our sample consisted mainly of participants of White ethnicity, female
gender and personality disorders. Moreover, the participants' socioeconomic background was not assessed. This reduces the sample's
representativeness and precludes us from drawing inferences for any specific clinical or community population. However, the use of a
predominantly clinical sample was necessary to capture a range of severity in childhood maltreatment history, self-injurious and
suicidal behaviors, as these largely occur in clinical populations of higher severity (Devi et al., 2019; Lee et al., 2007).

Secondly, our research study is cross-sectional, rendering any causal inferences between measured constructs largely speculative.
Future research employing longitudinal designs would allow the investigation of temporal associations. This study also used self-report
measures, which are liable to social desirability and mood state bias (Podsakoff et al., 2003). Specifically, retrospective measurement
of childhood trauma, self-harm and suicidality is prone to recall bias and human memory imperfections. Nonetheless, retrospective
measurement of childhood adversity has been documented as relatively accurate (Bifulco et al., 1997; Brewin et al., 1993; Hardt &
Rutter, 2004).

Moreover, measuring childhood maltreatment through the CTQ did not allows us to capture different forms of childhood adversity
such as parental incarceration, divorce, school violence, natural disasters or wars, which have been been linked with suicidal behaviors
and can also affect attachment and psychic development in adulthood (Dube et al., 2001; Felitti et al., 1998; Green et al., 1994; Murphy
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etal., 2014). Therefore, it would be beneficial for future studies to investigate how attachment and mentalising potentially mediate the
relationship between those different forms of adverse childhood experiences, self-harm and suicidality.

There is also evidence indicating that robust weighted least squares estimation method (WLS) is preferable to ML for Likert-scale
variables with few categories (Kline, 2016; Li, 2014; Li, 2016). Thus, future studies might do well to investigate if both approaches
yield comparable results.

4.2. Future research directions

Besides investigating alternative mediators, future research could explore the same research question while measuring the
multifaceted constructs of attachment and mentalising differently. For instance, attachment can be assessed in relation to other
attachment figures, such as parents, and through other measures, such as the Adult Attachment Interview (AAI), which captures
disorganized attachment (George et al., 1996). Mentalising could also be measured as a relationship-specific rather than general ability
through the Reflective Functioning Scale in the AAI (Fonagy et al., 1998; Luyten et al., 2012).

Moreover, replication of our findings is necessary, especially in sociodemographically heterogeneous, clinical or community
samples, to facilitate generalisability of findings in the corresponding population. As there is also evidence that different childhood
maltreatment types interact differently with different types of mentalising and attachment, future research should explore those
complex interactions (Kristiansen et al., 2020; Raby et al., 2017).

4.3. Clinical implications

The current study underlines the importance of mentalising and attachment relationships as potentially effective separate treat-
ment foci for victims of childhood maltreatment presenting with self-injurious or suicidal behavior. Evidence-based treatments that
foster mentalising and attachment, such as mentalisation-based treatment, transference-focused therapy and attachment-based family
therapy, can have valuable benefits for victims of childhood trauma who exhibit self-injurious and suicidal behavior or are at increased
risk (Allen, 2013; Diamond et al., 2014; Diamond et al., 2016; Fonagy & Bateman, 2006; Kemberg et al., 2008). Although there is
already evidence supporting the effectiveness of these treatments in reducing self-harm and suicidality for borderline personality
disorder (Bateman & Fonagy, 2008, 2009; Levy et al., 2007), extension of those findings measuring changes in attachment re-
lationships and mentalising while monitoring treatment outcomes in personality disordered and other clinical and community pop-
ulations in RCTs is essential. Furthermore, fostering secure attachment and mentalising capacity can be valuable for suicide prevention
efforts targeting at-risk individuals with a history of childhood maltreatment. Lastly, if clinicians evaluate childhood trauma history,
attachment and mentalising in clinical assessments, they could potentially better identify individuals who are at high risk of self-harm
or suicidality.
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