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Abstract
Youth self-harm is associated with poor health outcomes and attempted and completed suicide. Associations exist between 
self-harm and expressed emotion (EE), attachment insecurity, and reflective functioning (RF), but these associations are 
poorly understood. This study evaluates a mediation model in which perceived caregiver EE (pEE) exerts an indirect effect 
on youth self-harm through attachment insecurity and RF uncertainty. 461 participants aged 16–24 years completed an 
online survey. Statistical analyses revealed significant direct effects of pEE on attachment insecurity, and of RF uncertainty 
on self-harm; however, some direct effects were specific to pEE from female caregivers, and attachment insecurity in youth 
relationships with female caregivers. A significant direct effect of pEE on self-harm was found for pEE from male caregiv-
ers only. Significant indirect effects of pEE on self-harm through attachment anxiety and RF uncertainty were found only in 
relation to female caregivers. The findings encourage family-, attachment-, and mentalization-based approaches to preventing 
and treating youth self-harm, with a recommendation that caregivers are given adequate support, education, and skills-based 
training following youth disclosures of self-harm.

Keywords Youth · Self-harm · Reflective functioning · Expressed emotion · Attachment

Introduction

Self-harm can be defined as “any behaviour resulting in 
self-poisoning or self-injury carried out by an individual, 
irrespective of motivation or the extent of suicidal intent 
(excluding accidents, substance misuse and eating disor-
ders)” (p.6, Teuton et al., 2014). Self-harm is a major pub-
lic health concern. Research evidence highlights significant 
associations between self-harm and attempted and com-
pleted suicide (Andover et al., 2012), hospital admissions 
(Hawton et al., 2007) and increased healthcare costs (Sin-
clair et al., 2011). Self-harm is also associated with other 

negative outcomes, including increased all-cause mortality 
(Morgan et al., 2017); violent and non-violent crime, and 
alcohol and substance use (Ohlis et al., 2020); low self-
esteem, anxiety, and depression (Hawton, 2002); and eat-
ing disorders (Koutek et al., 2016). Self-harm is especially 
common among young people, with average onset between 
12–14 years of age and lifetime prevalence rates estimated 
at 13.8–16% and higher rates reported in females (Cipri-
ano et al., 2017). Better understanding of the development 
of youth self-harm is therefore warranted, to inform public 
health strategies and identify targets for clinical intervention.

Previous research demonstrates that some of young 
people’s experiences in family relationships, such as per-
ceived maltreatment and parent–child relational trauma, 
are associated with increased risk of self-harm (Martin 
et al., 2016). Parental communication style is also rel-
evant, with harsh punishment, invalidation, and conflict 
all associated with deficits in emotion regulation skills 
and increased self-harm in adolescence (Adrian et al., 
2018; Sim et al., 2009). EE is a key measure of family 
emotional climate which assesses a caregiver’s negative 
attitudes, behaviours, and communication regarding fam-
ily members (Brown et al., 1972). Narrative measures of 
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EE (e.g. Camberwell Family Interview [CFI], Five Minute 
Speech Sample [FMSS]) involve trained observers coding 
a transcript given by a parent or caregiver about a target 
family member for specific patterns of communication; 
for example, criticism or hostility. However, researchers 
have noted conceptual issues with solely relying on nar-
rative measures in examining risk for psychopathology 
among younger populations (Peris & Miklowitz, 2015). 
For instance, narrative EE measures were developed in 
the context of adult mental health. It is therefore unclear 
whether high EE represents atypical or maladaptive family 
patterns for children and adolescents, or whether high EE 
in families of young people is normative. Use of narrative 
measures alone may therefore not be developmentally suit-
able to assess the impact of family emotional climate on 
youth self-harm.

Furthermore, youth’s own experiences of EE from car-
egivers may be misrepresented or overlooked using tradi-
tional narrative measures, as these methods rely on coding 
EE from a transcript given by a family member, rather than 
any direct assessment or interview with the target individual. 
A growing body of research has examined youth’s perceived 
EE (pEE; Hale et al., 2007; Nelis et al., 2011), which pro-
vides insight into youth’s internal, subjective experiences 
of EE from their caregiver(s) using self-report measures 
such as the Level of Expressed Emotion scale (LEE; Cole 
& Kazarian, 1988). Several studies demonstrate that self-
reported pEE has significant positive associations with youth 
self-harm (see Yates et al., 2008; Hack & Martin, 2018), 
emphasising that pEE is important to understanding familial 
environment-related risk in youth self-harm. Better under-
standing of the association between pEE and self-harm is 
identified as an important research direction, to support the 
development of evidence-based psychological treatments for 
youth self-harm, where family environment represents a sali-
ent risk factor (Peris & Miklowitz, 2015).

Attachment theory with consideration of attachment-
related differences in reflective functioning (RF) offers a 
developmental framework for understanding the psycho-
logical processes linking pEE and self-harm. Attachment 
theory posits that early relational experiences with caregiv-
ers are internalised as internal working models (IWMs) of 
attachment-related stimuli and behaviour, which influence 
how individuals behave in subsequent relationships (Bowlby, 
1969). Attachment experiences and resulting internalised 
attachment-related schema are thought to be central to the 
development of emotion regulation skills (Brumariu, 2015), 
with those with secure attachment representations having a 
greater capacity to regulate emotion using adaptive coping 
techniques, such as self-soothing or seeking social support. 
Conversely, those with insecure attachment representations 
have a reduced capacity to self-regulate and greater reli-
ance on maladaptive coping strategies, such as self-harm, 

substance use, or social withdrawal (Kimball & Diddams, 
2007).

As discussed above, attachment representations have a 
lasting influence on how individuals regulate emotion and 
relate to others. Theory and research into mentalization 
also indicates that individuals with insecure attachment 
representations are also more likely to have deficits in 
RF (Badoud et al., 2018). RF is a facet of mentalization 
and refers to the capacity to understand behaviour in 
oneself and others as motivated by internal experiences, 
such as thoughts and feelings, and is theorised to 
develop in the context of early attachment relationships 
(Fonagy et al., 1998). Typically, impairments in RF are 
characterised hypermentalizing (or excessive certainty) 
or hypomentalizing (or excessive uncertainty) about the 
internal states of the self and others, with genuine RF 
thought to lie between these two positions (Fonagy et al., 
2016). Insecure attachment schema and related differences 
in RF may provide an explanation linking pEE and self-
harm in young people, as both attachment security and 
RF are implicated in affect self-regulation (Jurist & 
Meehan, 2008; Kivity et al., 2021; Mikulincer & Shaver, 
2012), with RF dysfunction, in particular RF uncertainty 
(RFu) or hypomentalization, associated with self-harm 
(Badoud et al., 2015; Cucchi et al., 2018; Fonagy et al., 
2016). It is currently unclear as to why RFu appears to 
be particularly associated with self-harm, though Cucchi 
et  al. (2018) suggest that a lack of adaptive certainty 
about internal states may contribute in some way to this 
increased risk. RF impairments are frequently reported in 
individuals diagnosed with borderline personality disorder 
(Katznelson, 2014), for which mentalization-based therapy 
(MBT) has an emerging evidence base (Vogt & Norman, 
2019)  and self-harm is a core diagnostic criterion 
(American Psychiatric Association, 2013). Furthermore, 
research indicates that parental RF and child outcomes are 
linked, with well-developed parental RF associated with 
improved mentalizing abilities in children (Camoirano, 
2017) and greater attachment security (Fonagy et  al., 
1991; Fonagy et  al., 1995; Katznelson, 2014), and 
impaired parental RF associated with emotion regulation 
impairments, externalising behaviours and anxiety 
disorders (Camoirano, 2017), outcomes with lasting 
impacts on young people’s development as they age.

As discussed above, youth’s perception of familial 
expressed emotion (EE) is a known risk factor for youth 
self-harm (Michelson & Bhugra, 2012). However, limited 
research exists exploring why youth’s perception of 
familial EE is associated with increased self-harm risk. 
The current study used mediation analysis to assess the 
utility of examining attachment-related differences in RF 
to better understand how youth’s perceptions of familial EE 
are related to self-harm. The role of insecure attachment 
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schema and RF is argued to be particularly important to 
understanding the role of pEE in youth self-harm, as it 
may give information about the youth’s internal working 
model of their family environment. To that end, the aim of 
the current paper was to evaluate a mediation model with 
consideration given to attachment insecurity and RF (see 
Fig. 1). No previous study has examined the potential for 
attachment-related differences in RF to mediate associations 
between pEE and youth self-harm. However, previous 
research findings provide preliminary support for individual 
pathways that constitute mediation effects. For instance, 
positive associations are reported between parental EE and 
attachment insecurity in young people, providing support 
for paths a and b (see Green et al., 2007; Jacobsen et al., 
2000). Higher levels of parental EE are also associated with 
self-harm in childhood, adolescence and adulthood (see 
Allison et al., 1995; Hack & Martin, 2018; James & Gibb, 
2019; Santos et al., 2009; Shields et al., 1994; Wedig & 
Nock, 2007; Yates et al., 2008), providing support for path 
i. Interestingly, most of these studies focused on maternal 
EE, therefore further research is needed to determine 
if these associations are specific to female caregivers or 
consistent across young people’s attachments to male 
caregivers as well, given the literature on gender-specific 
differences in young people’s attachment to mother and 
father (Diener et al., 2008). Attachment insecurity is also 
associated with increased lifetime prevalence and repetition 
of self-harm, providing support for paths g and h (Falgares 
et al., 2017; Rogier et al., 2017). However, it is unclear 
if self-harm is associated more strongly with a specific 
dimension of insecurity (i.e. avoidance or anxiety; Gormley 
& McNiel, 2010; Tatnell et al., 2014). Associations between 
attachment security and RF (paths c and d) have also been 
established in previous research (Badoud et  al., 2018; 
see Katznelson, 2014, for a review), as have associations 
between RF and self-harm (path f; Badoud et al., 2015; 
Fonagy et al., 2016; Cucchi et al., 2018). The current study 
extends these findings by testing the mediating effect of 
insecure attachment schema and related differences in 

RF on the relationship between pEE and self-harm among 
young people.

Hypotheses

This study hypothesises that pEE will be associated with 
youth self-harm via mediating pathways involving attach-
ment security and RFu. Two mediation hypotheses will be 
tested: 1) the effect of pEE on self-harm will be mediated by 
attachment insecurity; and 2) the effect of pEE on self-harm 
will be mediated by both attachment insecurity and RF. pEE, 
attachment insecurity, and RF are also modelled to exert 
direct effects on self-harm, consistent with previous research 
findings. The model considers separate mediating pathways 
via attachment anxiety and avoidance to investigate whether 
one dimension is more strongly associated with RF or self-
harm. We also evaluate the model in relation to female and 
male caregivers separately, considering possible differences 
in EE and attachment representations with caregivers of dif-
ferent genders.

Methods

Study design

The current study was of cross-sectional survey design 
using internet mediated research (IMR) methodology. IMR 
procedures were implemented in accordance with the Brit-
ish Psychological Society guidelines (British Psychologi-
cal Society, 2017) and broader literature on IMR in mental 
health research (Pitman et al., 2015). The survey included a 
content warning, withdrawal button on each page, and con-
tact details of support services and websites for participants. 
Qualtrics XM (Provo, UT, https:// www. qualt rics. com) was 
used to create, distribute, and collate responses to the sur-
vey. Data were collected following ethical guidelines pro-
vided by the University of Edinburgh School of Health in 
Social Science Research Ethics Committee. The University 

Fig. 1  Diagrammatic represen-
tation of the theoretical model 
of youth self-harm

https://www.qualtrics.com
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of Edinburgh School of Health in Social Science Research 
Ethics and Integrity Committee provided institutional ethical 
approval for this study to take place.

Participants

Youth aged 16 to 24 years were eligible to participate. A 
total of 760 respondents clicked the survey link. Of these, 
661 completed the electronic consent form. Participant 
responses were excluded if they omitted, declined or with-
drew consent (n = 101), were ineligible to participate due 
to age (n = 4) or were missing a high level of data in their 
responses (n = 194) (i.e. participants who did not provide 
full data for any key variables listed below), leaving 461 
responses. Table 1 summarises participant characteristics. 
Respondents had a mean age of 18.05 years and most iden-
tified as female (83.9%). The majority of participants were 
living at home with both identified caregivers (39.7%) or 
their first identified caregiver (32.5%). Caregivers were 
typically biological parents (95.2% and 83.8% for first and 
second identified caregivers respectively). Generally, partici-
pants identified a female as their first caregiver (92.6%). Of 
those who provided data for two caregivers, most identified 
their second caregiver as male (88.3%).

Procedures

The survey link was distributed via promotion and advertis-
ing on social media. Relevant charities and organisations 
were approached with requests to promote the link through 
their networks, social media pages, forums and websites. 
Snowball sampling was made possible from the debrief 
page, whereby respondents could copy and share the sur-
vey link should they wish. It was not possible to calculate 
response rates as complete data on the total numbers who 
viewed the various advertisements were not recorded. Once 
participants provided digital consent, they were directed to 
the online questionnaire battery. Participants chose to pro-
vide data regarding one or two of their primary caregivers, 
defined as ‘the person or people whom they felt were their 
most important caregiving figure(s), or the adult person or 
people with whom they spent the most time growing up’.

Measures

Demographics questionnaire Participants were asked 
their age, gender identity (e.g. male, female, transgender, 
non-binary, agender, genderqueer, prefer not to say, prefer 
to self-describe), and the number of caregivers for which 
they wished to provide data. Gender was asked as a multi-
response question in an attempt to make the demographics 
questionnaire more inclusive of the diverse gender identities 
likely to be present in a sample of young people of this gen-
eration (Parker & Igielnik, 2020; Ruberg & Ruelos, 2020). 
Participants also provided information regarding caregiver 
gender identity and relationship (e.g., biological parent, 
adoptive or foster parent, guardian, etc.), and whether they 
were currently living with their identified caregiver(s). Car-
egiver-respondent relationship was dichotomised for corre-
lational and regression analyses: “biological parent(1)/non-
biological caregiver(0)”, and living with caregiver “yes(1)/
no(0)”.

Perceived expressed emotion pEE was assessed using the 
Level of Expressed Emotion scale (Cole & Kazarian, 1988; 
Hale et al., 2007). The LEE is a 38-item self-report measure 
which assesses pEE in target relatives from the respondent’s 
perspective. The LEE shows good internal consistency and 
convergent validity in adolescent populations (Hale et al., 
2007; Nelis et al., 2011). Respondents rated how strongly 
they agree with statements about their caregiver(s) (e.g. ‘…
gets annoyed when I want something from them’) on a scale 
of 1 to 4, with a total sum score from 38 to 152. Higher 
scores indicate higher levels of pEE. Participants com-
pleted the LEE for each identified caregiver. Internal con-
sistencies for the LEE were high in this study (αfemale = 0.96, 
αmale = 0.96).

Table 1  Sample characteristics

Abbreviations: PHQ− 9 – Patient Health Questionnaire; GAD−7 – 
Generalised Anxiety Disorder

Sample characteristics Descriptive statistics

Age in years, mean (SD, range) 18.05 (± 2.42, 16–24)
Gender identity, n/N (%)

  Female 387 / 461 (83.9%)
  Male 23 / 461 (5.0%)
  Gender diverse identity 42 / 461 (9.1%)
  Not reported 9 / 461 (2.0%)

Usual residence n/N (%)
  Family home with both carers 183 / 461 (39.7%)
  Family home with first carer 150 / 461 (32.5%)
  Family home with second carer 15 / 461 (3.3%)
  Rented accommodation 48 / 461 (10.4%)
  Student accommodation 30 / 461 (6.5%)
  Own purchased property 12 / 461 (2.6%)
  No fixed accommodation 5 / 461 (1.1%)
  Other 18 /461 (3.9%)

No. of caregivers in survey, n/N (%)
  One 121 / 461 (26.2%)
  Two 340 / 461 (73.8%)

PHQ-9, mean (SD, range, n) 17.75 (± 6.56, 0–27, n = 461)
GAD-7, mean (SD, range, n) 14.08 (± 5.50, 0–21, n = 460)
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Attachment insecurity Attachment insecurity was assessed 
using the Experiences in Close Relationships – Relation-
ship Structures questionnaire (ECR-RS; Fraley et al., 2011). 
ECR-RS is a 9-item self-report measure designed to assess 
individuals’ attachment security on two dimensions; anxiety 
(’I often worry that this person does not really care for me’) 
and avoidance (’I don’t feel comfortable opening up to this 
person’). Respondents rate how strongly they agree with the 
items on a scale of 1 to 7. A total score is calculated for each 
subscale using mean scores across items after reverse coding 
(anxiety: items 1 to 4). Higher scores indicate higher levels 
of attachment anxiety or avoidance. Internal consistencies 
for all subscales were high to excellent (α = 0.84—0.92).

Reflective functioning RF was assessed using the Reflec-
tive Functioning Questionnaire, Short Version (RFQ-8; Fon-
agy et al., 2016; Ha et al., 2013). The RFQ-8 is an 8-item 
self-report questionnaire designed to assess the capacity of 
participants to reflect on the internal mental states of self 
and others. Participants indicated their agreement with ques-
tionnaire items by rating them on a 7-point Likert scale, 
‘Strongly Disagree’ to ‘Strongly Agree’. The original RFQ-8 
scoring procedure generates two subscales; hypomentaliz-
ing, or uncertainty about mental states; and hypermental-
izing, or certainty about mental states (Fonagy et al., 2016). 
However, due to issues raised in recent psychometric evalu-
ations of the RFQ-8 (Müller et al., 2022; Spitzer et al., 
2021), which critique the use of double-scoring the same 
items to derive supposedly uncorrelated item residuals, and 
found that the RFQ-8 inadequately assesses a maladaptive 
form of hypermentalizing, the present study used RFQ-8 
to assess a single latent factor of RFu (or hypomentalizing; 
e.g., ‘People’s thoughts are a mystery to me’). In line with 
recommendations by Müller et al. (2022) and Spitzer et al. 
(2021), this unidimensional RFu scale was calculated by 
reverse scoring item 7 to fit overall scale polarity (‘I always 
know what I feel’) and taking a mean response across all 
items. Internal consistency for RFQ-8 used in this study was 
acceptable (α = 0.76).

Youth self‑harm Youth self-harm was assessed using the 
18-item self-harm subscale of the Risk-Taking and Self-
Harm Inventory for Adolescents (RTSHIA-SH; Vrouva 
et  al., 2010). This measure demonstrates high internal 
consistency, test–retest reliability and sufficient validity 
in adolescent samples (Vrouva et al., 2010). Respondents 
were asked to rate how often they have engaged in different 
self-harm behaviours (e.g.,’Have you ever intentionally cut 
your skin?’) on a scale of 0 to 3 (‘Never’, ‘Once’, ‘More than 
once’, ‘Many times’). Possible scores range from 0 to 54. 
Higher scores indicate a greater lifetime frequency of self-
harm behaviours. Internal consistency for RTSHIA-SH was 
high in this study (α = 0.92).

Depression Depressive symptoms were assessed using 
the Patient Health Questionnaire (PHQ-9; Kroenke et al., 
2001), a 9-item self-report measure developed as a screen-
ing tool for depressive symptoms in the general population. 
Respondents rate how often they have experienced nine 
symptoms over the past two weeks (e.g., ‘Feeling down, 
depressed or hopeless’), scoring on a scale of 0 (‘Not at 
all’), 1 (‘Several days’), 2 (‘More than half the days’), and 
3 (’Every day’). PHQ-9 has a range of possible total scores, 
from 0 to 27. Higher scores indicate greater frequency and 
severity of depressive symptomatology. Internal consistency 
for PHQ-9 was high in this study (α = 0.88).

Anxiety Anxiety symptoms were assessed using the Gen-
eralised Anxiety Disorder questionnaire (GAD-7; Spitzer 
et al., 2006), a 7-item self-report measure developed as a 
screening tool for generalised anxiety disorder symptoms. 
Respondents rate how often they have experienced seven 
common anxiety symptoms in the past two weeks (e.g., 
‘Feeling nervous, anxious, or on edge’), scoring on a scale 
of 0 to 3 (described for PHQ-9 above). Possible scores range 
from 0 to 21, with higher scores indicating greater frequency 
and severity of generalised anxiety symptomatology. Inter-
nal consistency for GAD-7 was high in this study (α = 0.89).

Power calculation

An a priori power calculation was computed to determine 
an appropriate sample size for which to aim. Current best 
practice recommendations for estimating sample size and 
power for mediation analyses suggest using Monte Carlo 
power analysis (Muthén & Muthén, 2002; Thoemmes et al., 
2010) and to test indirect effects using bootstrapped con-
fidence intervals (Zhang, 2014). Performing Monte Carlo 
power analyses can be difficult, however, as it requires all 
population parameters to be specified for the model of inter-
est, and parameters may not be known (Schoemann et al., 
2017). It is also computationally intensive and specific soft-
ware skills are required. The free web-based application 
developed by Schoemann et al. (2017) was therefore used 
to expedite this process. The web application was set up to 
estimate the sample size required for a mediation model with 
two serial mediators, with a conventional target power level 
of 0.8 and confidence intervals set at 95%, corresponding to 
α = 0.05. The range of possible sample sizes was set between 
50 and 800. In line with recommendations by Mundform 
et al. (2011), the number of replications for the Monte Carlo 
power analysis was set to 5000, with 20,000 draws per rep-
lication (Schoemann et al., 2017). To generate data for the 
model in the web application, users must enter values that 
allow the application to compute a covariance matrix for all 
variables in the model. For the purposes of sample size cal-
culation, correlation effect sizes of 0.3, considered medium 
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by convention (Cohen, 1988), were assumed between all 
variables. Using the above assumptions, a minimum sample 
of n = 276 was recommended to achieve sufficient power to 
identify significant direct and indirect effects.

Data analysis plan

Preliminary analyses were conducted to examine descrip-
tive statistics and correlations between key study variables 
to determine which potential psychosocial demographic 
covariates (e.g. age, gender identity, depression, anxiety, 
whether participants were currently living with the car-
egiver, whether the caregiver was a biological parent) should 
be included in the path analysis. Descriptive statistics and 
variable correlations were computed using IBM SPSS Sta-
tistics for Windows (Version 27). Covariates were included 
in the model if correlations indicated that it was either a 
putative mental health or demographic risk factor for youth 
self-harm (e.g., p-value > 0.05). Two datasets were created 
for path analyses, evaluating mediation models for female 
and male caregivers separately; (i) female caregiver model 
(Model 1) and (ii) male caregiver model (Model 2). Missing 
data was evaluated using Little’s MCAR test in each data-
set to determine patterns of missingness. Datasets for both 
Model 1 and 2 were tested to ensure that they satisfied the 
assumptions for hypothesis testing using linear regression, 
including linearity, normality of residuals, homoscedasticity 
of residuals, and independence of errors (Kenny, 2021). In 
both datasets, assumption testing indicated that the above 
assumptions were satisfactorily met (see Supplementary 
Information).

Serial mediation analyses with full information maxi-
mum likelihood (FIML) estimation were used to evaluate 
the proposed model using path analysis in IBM SPSS Amos 
(Version 27) (Arbuckle, 2020). In both models, pEE (total 
LEE score) was the exogenous variable and self-harm (total 
RTSHIA-SH score) was the outcome variable. Attachment 
anxiety (ECR-RS Anxiety) and attachment avoidance (ECR-
RS Avoidance) were the first level of endogenous mediating 
variables. RFu (RFQ-8 total score) represented the second 
level of endogenous mediator. Each endogenous variable 
was regressed on the preceding variable. Covariate variables 
representing participant’s age, gender, and mental health 
(PHQ-9 and GAD-7 total score) were regressed onto all 
endogenous variables and were free to correlate with each 
other.

A multiple-index strategy was used to determine 
model fit, which included Chi-square goodness of fit, 
comparative fit index (CFI) and root mean square error 
of approximation (RMSEA) (Jackson et  al., 2009). 
Consistent with recommendations for testing mediation 
(Yzerbyt et  al., 2018), individual components of 
mediating pathways (‘direct effects’) were first tested 

for significance. Mediation was then assessed by the 
significance of indirect effects related to a-priori specified 
paths representing the main hypotheses of the study: (i) 
pEE → attachment insecurity (either attachment anxious or 
avoidant) → self-harm, or (ii) pEE → attachment insecurity 
(either attachment anxious or avoidant) → RFu → self-
harm. Parameter estimates for direct and indirect effects 
were determined using bootstrapping with bias corrected 
confidence intervals with 10,000 resamples (Puth et al., 
2015). Results were obtained using the Indirect Effects 
plugin for IBM SPSS Amos (Gaskin & Lim, 2018), 
which gives unstandardised and standardised regression 
estimates, p-values, and bootstrapped upper and lower 
confidence intervals. Significance testing was evaluated at 
α = 0.05.

Results

Descriptive statistics

Table 2 summarises descriptive characteristics for out-
come measures used in the study. Correlation coefficients 
for variables in the female and male caregiver datasets are 
presented in Tables 7 and 8 in the Supplementary Informa-
tion. Shapiro–Wilk tests revealed that all continuous data in 
both female and male caregiver datasets were non-normally 
distributed, with the exception of self-harm in the male car-
egiver dataset (W(221) = 0.989, p = 0.07), indicating that 
Spearman’s rho correlations would be appropriate. There 
were significant positive associations between identified pre-
dictor variables (pEE, attachment anxiety, attachment avoid-
ance, RFu) and self-harm in both male and female caregiver 
datasets. Predictor variables all significantly correlated with 
each other. The strongest positive association between pre-
dictor variables was between LEE total score and attachment 
avoidance in both datasets.

Regarding covariates, significant associations were found 
between both depression and anxiety, and pEE, attachment 
anxiety and avoidance, RFu, and self-harm in both datasets. 
Significant negative associations were observed between 
age and predictor and outcome variables, apart from attach-
ment avoidance and LEE total score in the female caregiver 
dataset, and attachment anxiety in the male caregiver data-
set, which were non-significant. Point-biserial correlations 
revealed no significant associations between self-harm and 
caregiver relationship as dichotomised into biological parent 
(1) vs. non-biological caregiver (0), and whether respond-
ents were living with their caregiver (1) or not (0) in either 
data set (see Tables 9 and 10 in the Supplementary Infor-
mation). Therefore, caregiver biological parent status and 
respondent-caregiver cohabitation status were not included 
as covariates for either model.
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Common method bias and multi‑collinearity

Tests for common method bias (CMB) were initially con-
ducted using Harman’s single factor test (Podsakoff et al, 
2003). Harman’s test revealed that a single factor explained 
40.10% of the variance in the female caregiver model and 
42.41% in the male caregiver model. In both cases, this 
was below the conventional critical threshold (i.e., ≥ 50%) 
but above the more conservative critical threshold of 40% 
(Babin et al., 2016), therefore further tests were conducted 
to determine whether CMB was present. The correlation 
matrix indicated that no single correlation was found to be 
above 0.90, with the strongest association being 0.73 in the 
male caregiver dataset, between LEE and ECR MAAv (see 
Table 7 in the Supplementary Information), well below the 
critical threshold of 0.90 (Bagozzi et al., 1991). Further, 
a full multi-collinearity test was conducted for all con-
structs in both models. Variable inflation factors (VIF) in 
the female caregiver model ranged from 1.12 to 2.75; VIFs 
in the male caregiver model ranged from 1.12 to 2.75, all 
below the critical threshold of 3.3 (Kock & Lynn, 2012). 
This indicates that the collinearity between variables was 
not strong enough to warrant corrective measures and also 
suggests that CMB was not a confounding issue in either 
model.

Missing data

Missing data were primarily associated with non-completion 
of a second caregiver dataset due to having only selected 
one caregiver about which to provide responses. In the 
datasets used for path analysis, missing data were missing 
completely at random for both the female caregiver dataset 

(Little’s MCAR test: χ2(1060, n = 361) = 24.30, p > 0.05) 
and male caregiver dataset (Little’s MCAR test: χ2(318, 
n = 221) = 76.50, p > 0.05), indicating that statistical impu-
tation using FIML estimation would be appropriate (Schafer 
& Graham, 2002).

Model fit statistics

Two serial mediation models were used for path analysis: 
(i) female caregiver model (Model 1) and (ii) male car-
egiver model (Model 2). Model 1 provided an excellent fit 
to the data (χ2(1) = 0.39, p = 0.53, CFI = 1.00, TLI = 1.02, 
RMSEA = 0.00, SRMR = 0.003), whereas Model 2 dem-
onstrated a poor to moderate fit to the data (χ2(1) = 7.16, 
p = 0.01, CFI = 0.99, TLI = 0.69, RMSEA = 0.167, 
SRMR = 0.01) and should therefore be interpreted with 
caution. R-squared statistics showed that Model 1 explained 
46.6% of the variance in self-harm, 30.2% of the variance in 
RFu, 47.0% of the variance in female caregiver attachment 
avoidance, and 28.4% of the variance in female caregiver 
attachment anxiety. Model 2 explained 48.8% of the vari-
ance in self-harm, 31.5% of the variance in RFu, 52.0% of 
the variance in male caregiver attachment avoidance, and 
40.3% in male caregiver attachment anxiety.

Model 1 – Youth reporting on female caregivers.

Figure 2 and Table 3 summarise the results of significance 
testing for direct effects in Model 1. pEE was significantly 
and positively associated with greater attachment avoidance 
(path a: β = 0.61; p = 0.000) and attachment anxiety (path 
b: β = 0.41; p = 0.000.) but was not significantly associated 
with RFu (path e: β = 0.10; p = 0.10) or self-harm (path i: 
β = 0.03; p = 0.67). Attachment anxiety was significantly and 

Table 2  Descriptive statistics 
for main study variables

Abbreviations: RFQ−8 – Reflective Functioning Questionnaire, Short Version; RTSHIA−SH – Risk−Tak-
ing and Self−Harm Inventory for Adolescents – Self−Harm subscale; ECR−RS – Experience in Close 
Relationships – Relationship Structures; LEE – Level of Expressed Emotion scale

Variable n Mean (SD) Min Max

RFQ-8 461 5.02 (1.02) 2.13 7.00
RTSHIA-SH 461 25.45 (11.13) 0.00 51.00
ECR-RS

  Global attachment avoidance 460 5.01 (1.24) 1.33 7.00
  Global attachment anxiety 460 5.90 (1.34) 1.00 7.00
  Female caregiver attachment avoidance 361 4.62 (1.61) 1.00 7.00
  Female caregiver attachment anxiety 361 2.98 (1.91) 1.00 7.00
  Male caregiver attachment avoidance 221 5.10 (1.64) 1.00 7.00
  Male caregiver attachment anxiety 221 3.32 (2.10) 1.00 7.00

LEE
  Female caregiver 361 91.38 (26.52) 44.00 146.00
  Male caregiver 221 89.66 (26.43) 44.00 146.00
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positively associated with RFu (path d: β = 0.10; p = 0.04), 
whereas attachment avoidance was not significantly asso-
ciated with RFu (path c: β = -0.09; p = 0.14). Significant 
direct effects on self-harm were found from RFu (path f: 
β = 0.18; p = 0.000) and attachment anxiety (path h: β = 0.12; 
p = 0.01), but not attachment avoidance (path g: β = -0.01; 
p = 0.96). The pattern of direct effects indicated potential 
mediating pathways of 1) pEE → attachment anxiety → self-
harm, and 2) pEE → attachment anxiety → RFu → self-harm 
(see Supplementary Information for a full description of 
direct effects in the female caregiver model). Table 3 shows 
the results for testing indirect effects in model 1. Results 
from testing indirect effects indicate that the effect of pEE on 
self-harm is accounted for via indirect effects through attach-
ment anxiety (path b x h: β = 0.02; p = 0.01) and attachment 
anxiety and RFu (path b x d x f: β = 0.003; p = 0.03). Sepa-
rate significant indirect effects were also obtained for pEE 
on RFu through attachment anxiety (path b x d: β = 0.002; 
p = 0.04) and for attachment anxiety on self-harm through 
RFu (path d x f: β = 0.11; p = 0.03). Indirect pathways 
through attachment avoidance were non-significant.

Model 2 – Youth reporting on male caregivers.

Figure 3 and Table 4 summarise the pattern of direct effects 
obtained for the male caregiver model. pEE significantly 
predicted attachment avoidance (path a: β = 0.69; 
p = 0.000), attachment anxiety (path b: β = 0.53; p = 0.000) 
and self-harm (path i: β = 0.17; p = 0.03) but did not 
significantly predict RFu (path e: β = .-00; p = 0.96). The 
direct effect of RFu on self-harm approached significance 
(path f: β = 0.11; p = 0.06), however, neither dimension of 
attachment insecurity significantly predicted RFu (path 
c: β = 0.11; p = 0.22; path d: β = 0.07; p = 0.36) or self-
harm (path g: β = 0.02; p = 0.85; path h: β = 0.01; p = 0.90). 
Taken together, this indicates that, in contrast to the female 
caregiver model (Model 1), none of the hypothesised 
mediator variables exerted a significant direct effect on 
self-harm in the male caregiver model (Model 2; see the 
Supplementary Information for a full description of direct 
effects in the male caregiver model). As indicated on 
Table 4, no significant indirect effects were found in this 
model.

Fig. 2  Path diagram of 
mediation analysis using female 
caregiver dataset testing indirect 
effects of pEE on youth self-
harm via mediators. Notes: path 
coefficients represent stand-
ardised regression estimates; 
covariates and residuals have 
been omitted from diagram for 
ease of interpretation; covariates 
were age, PHQ-9 total score, 
GAD-7 total score, and par-
ticipant gender (male, female, 
gender-diverse identity)

Table 3  Indirect effects in the serial mediation model using female caregiver dataset

Abbreviations: RFQ−8 – Reflective Functioning Questionnaire, Short Version; PHQ−9 – Patient Health Questionnaire; GAD−7 – Generalised 
Anxiety Disorder; RTSHIA−SH – Risk−Taking and Self−Harm Inventory for Adolescents – Self−Harm subscale; ECR−RS – Experience in 
Close Relationships – Relationship Structures; FAAv – Female caregiver attachment avoidance; FAAnx – Female caregiver attachment anxiety
┼p value <.10, * p value <.05, **p value <.01

Indirect path Path labels Indirect effect (SE) Lower 2.5% Upper 2.5% p-value

LEE → ECR-RS-FAAv → RFQ-8 a x c -.002 (.00) -.01 .00 .13
LEE → ECR-RS-FAAv → RFQ-8 → RTSHIA-SH a x c x f -.004 (.00) -.01 .00 .10
LEE → ECR-RS-FAAv → RTSHIA-SH a x g -.001 (.02) -.03 .03 .96
LEE → ECR-RS-FAAnx → RFQ-8 b x d .002 (.00) .00 .00 .04*
LEE → ECR-RS-FAAnx → RFQ-8 → RTSHIA-SH b x d x f .003 (.00) .00 .01 .03*
LEE → ECR-RS-FAAnx → RTSHIA-SH b x h .02 (.01) .01 .04 .01**
LEE → RFQ-8 → RTSHIA-SH e x f .01 (.01) -.00 .02 .07┼

ECR-RS-FAAv → RFQ-8 → RTSHIA-SH c x f -.011 (.08) -.31 .02 .10┼

ECR-RS-FAAnx → RFQ-8 → RTSHIA-SH d x f .11 (.06) .01 .25 .03*
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Discussion

This study evaluated a mediation model of self-harm, devel-
oped by synthesising research evidence of associations 
between self-harm and EE, attachment insecurity and RF. 
The model hypothesised that attachment representations and 
related differences in RF (i.e. greater RFu) mediated the asso-
ciation between pEE and self-harm among youth. The model 
was evaluated in relation to youth reporting on their relation-
ships with female and male caregivers separately. Mediation 
hypotheses were only supported where youth reported on their 
relationship with a significant female caregiver; pEE exerted 
significant indirect effects on self-harm i) via attachment anxi-
ety, and ii) via attachment anxiety and RFu. These indirect 
effects were significant after controlling for age and respond-
ent gender, depression and anxiety. The results did not sup-
port the mediation hypotheses when youth reported on their 
relationship with a significant male caregiver.

This study provides further evidence of associations 
between pEE and self-harm in young people, as has been 
reported by a growing body of previous research (Alli-
son et al., 1995; James & Gibb, 2019; Santos et al., 2009; 
Shields et al., 1994; Wedig & Nock, 2007). Various explana-
tions for this association have been proposed. Michelson and 
Bhugra (2012) hypothesise that family environments high 
in EE are laden with negative affective experiences (e.g. 
criticism, hostility, intrusiveness, lack of emotional sup-
port), outside the adolescent’s control, leading to increased 
depression and hopelessness, and self-harm as a means of 
escape or communicating an interpersonal need (e.g., for 
rescue). This hypothesis fits with the Four Functions Model 
of non-suicidal self-injury, which hypothesises that self-
harm is a self-reinforcing behaviour which serves intra- and 
inter-personal functions, such as regulating adverse affec-
tive experiences while signalling distress to, and eliciting 
caregiving from, others (Bentley et al., 2014). Speaking 

Fig. 3  Path diagram of mediation analysis using male caregiver data-
set testing indirect effects of perceived EE on youth self-harm via 
mediators. Notes: path coefficients represent standardised regression 
estimates; covariates and residuals have been omitted from diagram 

for ease of interpretation; covariates were age, PHQ-9 total score, 
GAD-7 total score, and participant gender (male, female, gender-
diverse identity)

Table 4  Indirect effects in the serial mediation model using male caregiver dataset

Abbreviations: RFQ−8 – Reflective Functioning Questionnaire, Short Version; PHQ−9 – Patient Health Questionnaire; GAD−7 – Generalised 
Anxiety Disorder; RTSHIA−SH – Risk−Taking and Self−Harm Inventory for Adolescents – Self−Harm subscale; ECR−RS – Experience in 
Close Relationships – Relationship Structures; MAAv – Male caregiver attachment avoidance; MAAnx – Male caregiver attachment anxiety; 
LEE – Level of Expressed Emotion scale

Indirect path Path labels Indirect effect (SE) Lower 2.5% Upper 2.5% p-value

LEE → ECR-RS-MAAv → RFQ-8 a x c .00 (.00) -.00 .01 .21
LEE → ECR-RS-MAAv → RFQ-8 → RTSHIA-SH a x c x f .00 (.00) -.00 .02 .11
LEE → ECR-RS-MAAv → RTSHIA-SH a x g .00 (.02) -.04 .05 .85
LEE → ECR-RS-MAAnx → RFQ-8 b x d .00 (.00) -.00 .00 .35
LEE → ECR-RS-MAAnx → RFQ-8 → RTSHIA-SH b x d x f .00 (.00) -.00 .01 .23
LEE → ECR-RS-MAAnx → RTSHIA-SH b x h .00 (.02) -.03 .03 .90
LEE → RFQ-8 → RTSHIA-SH e x f .00 (.01) -.01 .01 .93
ECR-RS-MAAv → RFQ-8 → RTSHIA-SH c x f .08 (.08) -.20 .35 .12
ECR-RS-MAAnx → RFQ-8 → RTSHIA-SH d x f .04 (.06) -.03 .21 .23
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of evidenced associations between parental EE and youth 
psychopathology more broadly, Peris and Miklowitz (2015) 
hypothesise that EE could constitute a form of toxic family 
stress; when faced with symptoms of adolescent psychologi-
cal disorder, caregivers who respond critically, intrusively, 
unsupportively or in a hostile manner may create a negative 
affective environment which serves to exacerbate symptoms 
of psychological distress.

Whatever the case may be, this study suggests that there 
may be differential effects of parental EE on self-harm in 
young people depending on the gender of the caregiver. 
Higher pEE from both caregivers increased self-reported 
youth self-harm, but appeared to affect young people via 
different processes. pEE from male caregivers exerted a 
direct effect on self-harm, whereas pEE from female car-
egivers exerted indirect effects through attachment anxiety, 
and attachment anxiety and RFu. These differential effects 
on the basis of parent gender are in keeping with broader 
literature indicating that there are gender-specific differences 
in mother–child and father-child attachment relationships 
(Diener et al., 2008), and that gender-specific effects medi-
ate the relationship between mother/father attachment and 
self-injurious behaviour in young people (Tao et al., 2020). 
Given the low levels of male respondents in this study, fur-
ther conclusions about the salience of same-gender versus 
opposite-gender parent–child dyads cannot be drawn from 
the data presented here.

This study also provides the first evidence that differ-
ences in attachment schema and RF explain why pEE is a 
risk factor for youth self-harm, at least when young people 
report on internal representations of attachment with a sig-
nificant female caregiver. The results extend prior research 
findings implicating other mediators and moderators in the 
association between pEE and youth self-harm, with the 
roles of self-criticism (Wedig & Nock, 2007) and feelings 
of alienation from parents (Yates et al., 2008) having been 
previously identified. The finding of a significant mediating 
pathway involving an insecure anxious attachment repre-
sentation and RFu is consistent with existing mentalization 
theory; those with insecure attachment representations are 
theorised to demonstrate greater fluctuations in their RF 
capacity throughout life, particularly when the attachment 
system is activated by interpersonal threats or stressors (e.g. 
negative communication from an attachment figure) (Fonagy 
& Luyten, 2009; Fonagy et al., 1998).

Importantly, the results suggest that maternal attachment 
insecurity, particularly attachment anxiety, is most influ-
ential in the developmental process by which attachment 
anxiety and RFu mediates the relationship between pEE and 
youth self-harm (Glazebrook et al., 2015). The results pre-
liminarily suggest attachment to female caregivers is more 
salient for the development of RF and emotional regulation 
strategies than attachment to male caregivers. It may be the 

case that different processes mediate the association between 
pEE from male caregivers and youth self-harm. Again, this 
would be in line with the broader literature indicating that 
there are gender-specific attachment-related differences 
in mother–child and father-child attachment relationships 
(Diener et al., 2008), and more recent research indicating 
that different gender-specific effects mediate the relation-
ship between mother/father attachment and self-injurious 
behaviour in young people (Tao et al., 2020). It is noted 
that failure to detect a significant indirect effect in the male 
caregiver model could alternatively be related to methodo-
logical factors. Analyses in the male caregiver dataset may 
have been underpowered due to sample size (n = 221). Of 
further note is that most female caregivers were identified 
as the first caregiver (92.3%) and most male caregivers iden-
tified as second caregiver (77.0%). This may indicate that 
most participants viewed the female caregiver as their pri-
mary attachment figure. It is therefore possible the signifi-
cant indirect effects obtained were due to female caregivers 
representing the primary caregiver figure, rather than the 
effects being associated with caregiver gender alone. Thus, 
further research with larger samples reporting on male and 
female caregivers is required to determine whether there is 
a caregiver-gender specific effect in the association between 
pEE and youth self-harm.

Though the examination of direct effects in mediation 
analyses was not the primary focus of the current study, 
certain results warrant specific discussion in context 
of previous literature. pEE from both male and female 
caregivers exerted a significant direct effect on both 
dimensions of attachment insecurity, replicating previous 
research findings (Green et  al., 2007; Jacobsen et  al., 
2000) and supporting existing theory that the nature and 
quality of family communication influences attachment 
security (Michelson & Bhugra, 2012), with communication 
perceived as irritable, intrusive, critical or lacking in 
emotional support (i.e. high EE) leading to reduced 
attachment security. However, there was no significant 
direct effect of attachment avoidance on youth self-harm 
in either caregiver model, replicating previous research 
findings that attachment anxiety is more strongly associated 
with self-harm than attachment avoidance (Gormley & 
McNiel, 2010; Tatnell et al., 2014). Attachment avoidance 
was also not associated with RFu in either model. While 
this is contrary to previous results reporting that both 
attachment anxiety and avoidance were significantly 
associated with RF certainty and uncertainty (Brugnera 
et al., 2021), this study relied on self-report from practicing 
psychotherapists which may not be comparable to self-
report outcomes gathered directly from youth participants. 
Overall, the results emphasise the significance of inner 
representations of attachment anxiety as a process by which 
pEE increases risk for youth self-harm.
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Theoretical and clinical implications

Taken together, the above findings provide direct support 
to the growing body of research indicating that higher pEE 
has a deleterious effect on attachment security and youth 
self-harm, and is in line with broader findings indicating that 
observer-rated EE is associated with youth self-harm. The 
present study suggests that perceptions of caregiver commu-
nication as lacking in emotional support, intrusive, irritable 
and critical (pEE) is associated with increased frequency and 
severity of self-harm in young people, but the association 
between pEE and youth self-harm differs depending on the 
gender of the caregiver perceived as high in EE. Importantly, 
the increased risk for youth self-harm associated with pEE 
appears to be linked to developmental processes of insecure 
attachment schema with a significant female caregiver and 
related RFu, which have been implicated in maladaptive 
affect regulation via self-harm (Badoud et al., 2015; Fon-
agy et al., 2016; Katznelson, 2014; Mikulincer & Shaver, 
2012). pEE may constitute a form of communication which 
is perceived as an attachment-salient interpersonal threat, 
causing an activation of anxious attachment representations, 
and a “switching off” of RF (Green et al., 2021), leading to 
greater RFu and leaving the individual vulnerable to affect 
dysregulation and self-harm as a means of coping (Fonagy 
& Bateman, 2015).

These findings emphasise the importance of taking a fam-
ily-systems approach to working with young people present-
ing with self-harm. Family communication, specifically EE, 
may be targeted by clinical intervention (Garcia-Lopez et al., 
2014), leading to improvements in attachment security and 
subsequent outcomes. Further, the finding that EE is associ-
ated with attachment security and indirectly with self-harm 
could inform public health strategies aimed at improving 
communication between caregivers and adolescents. Recent 
qualitative research indicates that commonly reported paren-
tal reactions to disclosures of self-harm diverge substan-
tially from adolescent’s preferred or ideal responses (Curtis 
et al., 2018). The development of resources and training 
programmes for parents regarding supportive communica-
tion about self-harm, drawing on research into adolescent’s 
preferred reactions or ideal responses to disclosures of self-
harm, could be beneficial for both parents and young people. 
For example, Curtis et al. (2018) highlight that attempts by 
parents to take control, increase monitoring and implement 
disciplinary practices are perceived by young people as 
unhelpful. Future work to develop parental resources and 
training programmes could include psychoeducation on self-
harm, and information on adolescent’s preferred responses 
to self-harm disclosures. There is broad recognition in the 
literature that parents own mental health is impacted by 
child disclosures of self-harm, but that parents can be an 
invaluable source of support to young people and should 

be supported in helping young people to manage self-harm 
(Arbuthnott & Lewis, 2015).

Finally, this study provides preliminary support for the 
use of Mentalization-Based Therapy with young people who 
self-harm. A significant direct effect of RFu on self-harm 
was found in the female caregiver model and approached 
significance in the male caregiver model. It theoretically 
follows that reduced uncertainty about mental states may 
help adolescents reduce self-harm. A recent systematic 
review highlights MBT as a potentially effective therapeutic 
approach across a range of clinical presentations, including 
youth self-harm (Malda-Castillo et al., 2019). Our results 
tentatively suggest that involving parents, in particular 
female caregivers, in a supportive or co-therapist position 
in MBT work, may be beneficial. This could be through 
the adjunct of attachment-based interventions to MBT; 
psychoeducation for the female caregiver on self-harm to 
address any misconceptions or unhelpful attributions; and 
communication skills training for female caregivers aimed 
at reducing unhelpful communication patterns (e.g. patterns 
indicative of high EE). Though as noted above, RF capacity 
is theorised to reduce in the context of interpersonal threat or 
stress (Fonagy & Luyten, 2009; Fonagy et al., 1998), there-
fore involving a female caregiver high in EE to whom the 
adolescent is insecurely attached may present just such an 
interpersonal threat, and actually hinder the development of 
greater RF capacity. Future research on MBT effectiveness 
for treating youth self-harm could consider introducing one 
or multiple of the above caregiver components to treatment 
to determine whether these additions enhance therapeutic 
outcomes.

Limitations

This study has several limitations. Firstly, the cross-sectional 
design precludes conclusions about causality. Future longi-
tudinal studies could explore the longer-term developmental 
components of the reported associations. Secondly, there 
is a risk of bias due to the high proportion of respondents 
who were excluded due to missing data. Furthermore, the 
sample was self-selecting, and therefore likely to consist of 
individuals with an interest in the subject area or perhaps 
personal experience of the topic. An additional limitation 
is that most of the sample identified as female, and most 
caregiver data was provided regarding female biological 
parents. This limits the finding’s generalisability to other 
gender identities and attachment relationships. As men-
tioned above, research indicates gender-specific attachment 
differences between same-sex and different-sex parent–child 
dyads (e.g., Diener et al., 2008). Future studies should aim 
to recruit a more representative range of attachment relation-
ships. The limited demographics collected lowered partici-
pant burden, but with the result that the lack of information 
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about ethnicity, education, employment, and socioeconomic 
status makes the sample’s representativeness unknown. 
This study also focused on a late adolescent population and 
cannot draw any conclusions about earlier developmental 
stages. Further research should explore these associations 
in community samples of young people in the pre-, early or 
mid-adolescent period.

This study collected data using entirely self-report meth-
ods, increasing risk of bias due to CMB, though as reported 
above, statistical tests indicated that CMB was not present 
to a confounding degree in either model. Nonetheless, using 
validated observer-rated measures of EE, attachment and 
RF in adjunct to self-report measures may have enhanced 
the robustness of our findings. Further, it is important to 
acknowledge that model fit for the male caregiver model 
was poor. It may be that the fit indices were affected by the 
smaller sample size in the male caregiver model, though it 
is also possible that other variables mediate the relationship 
between pEE from male caregivers and youth self-harm, 
given the finding of a direct significant association obtained 
of male caregiver pEE on self-harm. Finally, national UK 
lockdowns were co-occurring with data collection due to 
the COVID-19 pandemic; this context may have resulted in 
a higher prevalence and severity of psychological symptoms 
in the general population (Newlove-Delgado et al., 2021), 
possibly reflected in this study by the high reported levels 
of depressive and anxious symptomatology.

Conclusion

This study provides evidence for associations between 
youth self-harm and pEE, attachment anxiety and RF, and 
caregiver gender-specific effects within these associations. 
Specifically, the role of attachment anxiety and its associa-
tion with RFu were identified as risk factors mediating the 
association between perceived EE from caregivers and youth 
self-harm. The obtained results highlight the potential role 
for family intervention and MBT in youth self-harm, as well 
as providing evidence to inform public health strategies 
around family communication. Further longitudinal research 
is implicated, to explore more fully the developmental 
aspects of the predictor variables associated with self-harm 
in late adolescence. The results obtained are encouraging, 
highlighting several constructs through which youth self-
harm could be indirectly targeted and prevented or reduced.

Supplementary Information The online version contains supplemen-
tary material available at https:// doi. org/ 10. 1007/ s12144- 022- 03614-w.

Acknowledgements We the authors would like to give our sincere 
thanks to all the participants who gave time to complete the survey. 
We would also like to thank the following organisations for their sup-
port in distributing the survey link: Battle Scars (Registered Charity 
No.1177020), Penumbra (Registered Charity SC 010387; Company 

limited by guarantee SC 091542), and the National Self-Harm Network 
(Charity No. 1106336; Company limited by Guarantee No. 4305979).

Data availability The datasets generated and analysed during the cur-
rent study are not publicly available, as participants did not provide 
consent for their data to be made available on a public repository. The 
datasets are available from the corresponding author on reasonable 
request and subject to relevant ethical approvals.

Declarations 

Conflict of interest The authors have no competing interests to declare 
that are relevant to the content of this article.

Ethical approval This study was performed in line with the prin-
ciples of the 1964 Declaration of Helsinki. Ethical approval was 
granted by the University of Edinburgh School of Health in Social 
Science Research Ethics Committee (Date: October  16th, 2020, No. 
CAHSS2008/01).

Informed consent Informed consent was obtained from all individual 
participants included in the study.

Consent to publish Patients provided informed consent via electronic 
consent form regarding the publishing of their anonymised data.

Open Access This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long 
as you give appropriate credit to the original author(s) and the source, 
provide a link to the Creative Commons licence, and indicate if changes 
were made. The images or other third party material in this article are 
included in the article's Creative Commons licence, unless indicated 
otherwise in a credit line to the material. If material is not included in 
the article's Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will 
need to obtain permission directly from the copyright holder. To view a 
copy of this licence, visit http:// creat iveco mmons. org/ licen ses/ by/4. 0/.

References

Adrian, M., Berk, M. S., Korslund, K., Whitlock, K., McCauley, E., & 
Linehan, M. (2018). Parental validation and invalidation predict 
adolescent self-harm. Professional Psychology: Research and 
Practice, 49(4), 274–281. https:// doi. org/ 10. 1037/ pro00 00200

Allison, S., Pearce, C., Martin, G., Miller, K., & Long, R. (1995). 
Parental influence, pessimism and adolescent suicidality. Archives 
of Suicide Research, 1(4), 229–242. https:// doi. org/ 10. 1080/ 13811 
11950 82589 85

American Psychiatric Association (Ed.). (2013). Diagnostic and sta-
tistical manual of mental disorders: DSM-5 (5th ed). American 
Psychiatric Association.

Andover, M. S., Morris, B. W., Wren, A., & Bruzzese, M. E. (2012). 
The co-occurrence of non-suicidal self-injury and attempted sui-
cide among adolescents: Distinguishing risk factors and psycho-
social correlates. Child and Adolescent Psychiatry and Mental 
Health, 6(1), 11–11. https:// doi. org/ 10. 1186/ 1753- 2000-6- 11

Arbuckle, J. L. (2020). Amos (Version 27.0) [Computer Program]. 
IBM SPSS.

Arbuthnott, A. E., & Lewis, S. P. (2015). Parents of youth who self-
injure: A review of the literature and implications for mental 

https://doi.org/10.1007/s12144-022-03614-w
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1037/pro0000200
https://doi.org/10.1080/13811119508258985
https://doi.org/10.1080/13811119508258985
https://doi.org/10.1186/1753-2000-6-11


Current Psychology 

1 3

health professionals. Child and Adolescent Psychiatry and Mental 
Health, 9(1), 35–35. https:// doi. org/ 10. 1186/ s13034- 015- 0066-3

Babin, B. J., Griffin, M., & Hair, J. F. (2016). Heresies and sacred cows 
in scholarly marketing publications. Journal of Business Research, 
69(8), 3133–3138. https:// doi. org/ 10. 1016/j. jbusr es. 2015. 12. 001

Badoud, D., Luyten, P., Fonseca-Pedrero, E., Eliez, S., Fonagy, P., & 
Debbané, M. (2015). The French version of the reflective func-
tioning questionnaire: Validity data for adolescents and adults and 
its association with non-suicidal self-injury. PLoS One, 10(12), 
e0145892–e0145892. https:// doi. org/ 10. 1371/ journ al. pone. 01458 
92

Badoud, D., Prada, P., Nicastro, R., Germond, C., Luyten, P., Perroud, 
N., & Debbané, M. (2018). Attachment and reflective functioning 
attachment and reflective functioning in women with borderline 
personality disorder. Journal of Personality Disorders, 32(1), 
17–30. https:// doi. org/ 10. 1521/ pedi_ 2017_ 31_ 283

Bagozzi, R. P., Li, Y., & Phillips, L. (1991). Assessing Construct Valid-
ity in Organizational Research. Administrative Science Quarterly, 
36(3), 421–458. https:// doi. org/ 10. 2307/ 23932 03

Bentley, K. H., Nock, M. K., & Barlow, D. H. (2014). The Four-Func-
tion Model of Nonsuicidal Self-Injury: Key Directions for Future 
Research. Clinical Psychological Science, 2(5), 638–656. https:// 
doi. org/ 10. 1177/ 21677 02613 514563

Bowlby, J. (1969). Attachment. Hogarth Press.
British Psychological Society. (2017). Ethics Guidelines for Internet-

mediated Research (INF206/04.2017). British Psychological 
Society. Retrieved April 17, 2020, from https:// www. bps. org. uk/ 
sites/ www. bps. org. uk/ files/ Policy/ Policy% 20% 20Fil es/ Ethics% 
20Gui delin es% 20for% 20Int ernet- media ted% 20Res earch% 20% 
282017% 29. pdf

Brown, G. W., Birley, J. L. T., & Wing, J. K. (1972). Influence of Fam-
ily Life on the Course of Schizophrenic Disorders: A Replication. 
The British Journal of Psychiatry, 121(562), 241–258. https:// doi. 
org/ 10. 1192/ bjp. 121.3. 241

Brugnera, A., Zarbo, C., Compare, A., Talia, A., Tasca, G. A., de Jong, 
K., Greco, A., Greco, F., Pievani, L., Auteri, A., & Lo Coco, G. 
(2021). Self-reported reflective functioning mediates the associa-
tion between attachment insecurity and well-being among psycho-
therapists. Psychotherapy Research, 31(2), 247–257. https:// doi. 
org/ 10. 1080/ 10503 307. 2020. 17629 46

Brumariu, L. E. (2015). Parent–child attachment and emotion regula-
tion. Special Issue: Attachment in Middle Childhood: Theoreti-
cal Advances and New Directions in an Emerging Field, 148(1), 
31–45. https:// doi- org. ezpro xy. is. ed. ac. uk/ 10. 1002/ cad. 20098

Camoirano, A. (2017). Mentalizing makes parenting work: A review 
about parental reflective functioning and clinical interventions to 
improve it. Frontiers in Psychology, 8, 14–14. https:// doi. org/ 10. 
3389/ fpsyg. 2017. 00014

Cipriano, A., Cella, S., & Cotrufo, P. (2017). Nonsuicidal Self-injury: 
A Systematic Review. Frontiers in Psychology, 8, 1946–1946. 
https:// doi. org/ 10. 3389/ fpsyg. 2017. 01946

Cohen, J. (1988). Statistical power analysis for the behavioral sciences. 
(Second edition). Hillsdale, NJ: Lawrence Erlbaum Associates.

Cole, J. D., & Kazarian, S. S. (1988). The level of expressed emotion 
scale: A new measure of expressed emotion. Journal of Clini-
cal Psychology, 44(3), 392–397. https:// doi. org/ 10. 1002/ 1097- 
4679(198805) 44:3% 3c392:: AID- JCLP2 27044 0313% 3e3.0. 
CO;2-3

Cucchi, A., Hampton, J. A., & Moulton-Perkins, A. (2018). Using the 
validated Reflective Functioning Questionnaire to investigate 
mentalizing in individuals presenting with eating disorders with 
and without self-harm. PeerJ (San Francisco, CA), 6, e5756–
e5756. https:// doi. org/ 10. 7717/ peerj. 5756

Curtis, S., Thorn, P., McRoberts, A., Hetrick, S., Rice, S., & Robinson, 
J. (2018). Caring for Young People Who Self-Harm: A Review 

of Perspectives from Families and Young People. International 
Journal of Environmental Research and Public Health, 15(5), 
950. https:// doi. org/ 10. 3390/ ijerp h1505 0950

Diener, M. L., Isabella, R. A., Behunin, M. G., & Wong, M. S. (2008). 
Attachment to Mothers and Fathers during Middle Childhood: 
Associations with Child Gender, Grade, and Competence. Social 
Development, 17(1), 84–101. https:// doi. org/ 10. 1111/j. 1467- 9507. 
2007. 00416.x

Falgares, G., Marchetti, D., De Santis, S., Carrozzino, D., Kopala-
Sibley, D. C., Fulcheri, M., & Verrocchio, M. C. (2017). Attach-
ment Styles and Suicide-Related Behaviors in Adolescence: The 
Mediating Role of Self-Criticism and Dependency. Frontiers in 
Psychiatry, 8, 36. https:// doi. org/ 10. 3389/ fpsyt. 2017. 00036

Fonagy, P., & Bateman, A. W. (2015). Adversity, attachment, and men-
talizing. Comprehensive Psychiatry, 64, 59–66. https:// doi. org/ 10. 
1016/j. compp sych. 2015. 11. 006

Fonagy, P., & Luyten, P. (2009). A developmental, mentalization-
based approach to the understanding and treatment of borderline 
personality disorder. Development and Psychopathology, 21(4), 
1355–1381. https:// doi. org/ 10. 1017/ S0954 57940 99901 98

Fonagy, P., Leigh, T., Kennedy, R., Mattoon, G., Steele, H., Target, M., 
Steele, M., & Higgitt, A. (1995). Attachment, borderline states 
and the representation of emotions and cognitions in self and 
other. In D. Cicchetti & S. L. Toth (Eds.), Emotion, cognition, 
and representation (pp. 371–414). University of Rochester Press.

Fonagy, P., Luyten, P., Moulton-Perkins, A., Lee, Y.-W., Warren, F., 
Howard, S., Ghinai, R., Fearon, P., & Lowyck, B. (2016). Devel-
opment and Validation of a Self-Report Measure of Mentalizing: 
The Reflective Functioning Questionnaire. PLoS One, 11(7), 
e0158678. https:// doi. org/ 10. 1371/ journ al. pone. 01586 78

Fonagy, P., Steele, H., & Steele, M. (1991). Maternal Representations 
of Attachment during Pregnancy Predict the Organization of 
Infant-Mother Attachment at One Year of Age. Child Develop-
ment, 62(5), 891–905. https:// doi. org/ 10. 1111/j. 1467- 8624. 1991. 
tb015 78.x

Fonagy, P., Target, M., Steele, H., & Steele, M. (1998). Reflective Func-
tioning Manual (Version 5). Retrieved November 30, 2019, from 
http:// cites eerx. ist. psu. edu/ viewd oc/ downl oad? doi= 10.1. 1. 466. 
3207& rep= rep1& type= pdf

Fraley, R. C., Heffernan, M. E., Vicary, A. M., & Brumbaugh, C. C. 
(2011). The experiences in close relationships—Relationship 
Structures Questionnaire: A method for assessing attachment ori-
entations across relationships. Psychological Assessment, 23(3), 
615–625. https:// doi. org/ 10. 1037/ a0022 898

Garcia-Lopez, L. J., del Mar Díaz-Castela, M., Muela-Martinez, J. A., 
& Espinosa-Fernandez, L. (2014). Can parent training for parents 
with high levels of expressed emotion have a positive effect on their 
child’s social anxiety improvement? Journal of Anxiety Disorders, 
28(8), 812–822. https:// doi. org/ 10. 1016/j. janxd is. 2014. 09. 001

Gaskin, J. & Lim, J. (2018), "Indirect Effects", AMOS Plugin. Gaski-
nation's StatWiki. Retrieved January 20, 2021, from http:// statw 
iki. gaski nation. com

Glazebrook, K., Townsend, E., & Sayal, K. (2015). The Role of Attach-
ment Style in Predicting Repetition of Adolescent Self-Harm: A 
Longitudinal Study. Suicide and Life-Threatening Behavior, 45(6), 
664–678. https:// doi. org/ 10. 1111/ sltb. 12159

Gormley, B., & McNiel, D. (2010). Adult Attachment Orientations, 
Depressive Symptoms, Anger, and Self-Directed Aggression by 
Psychiatric Patients. Cognitive Therapy and Research, 34, 272–
281. https:// doi. org/ 10. 1007/ s10608- 009- 9267-5

Green, J., Berry, K., Danquah, A., & Pratt, D. (2021). Attachment 
security and suicide ideation and behaviour: The mediating role 
of reflective functioning. International Journal of Environmental 
Research and Public Health, 18(6), 1–19. https:// doi. org/ 10. 3390/ 
ijerp h1806 3090

https://doi.org/10.1186/s13034-015-0066-3
https://doi.org/10.1016/j.jbusres.2015.12.001
https://doi.org/10.1371/journal.pone.0145892
https://doi.org/10.1371/journal.pone.0145892
https://doi.org/10.1521/pedi_2017_31_283
https://doi.org/10.2307/2393203
https://doi.org/10.1177/2167702613514563
https://doi.org/10.1177/2167702613514563
https://www.bps.org.uk/sites/www.bps.org.uk/files/Policy/Policy%20%20Files/Ethics%20Guidelines%20for%20Internet-mediated%20Research%20%282017%29.pdf
https://www.bps.org.uk/sites/www.bps.org.uk/files/Policy/Policy%20%20Files/Ethics%20Guidelines%20for%20Internet-mediated%20Research%20%282017%29.pdf
https://www.bps.org.uk/sites/www.bps.org.uk/files/Policy/Policy%20%20Files/Ethics%20Guidelines%20for%20Internet-mediated%20Research%20%282017%29.pdf
https://www.bps.org.uk/sites/www.bps.org.uk/files/Policy/Policy%20%20Files/Ethics%20Guidelines%20for%20Internet-mediated%20Research%20%282017%29.pdf
https://doi.org/10.1192/bjp.121.3.241
https://doi.org/10.1192/bjp.121.3.241
https://doi.org/10.1080/10503307.2020.1762946
https://doi.org/10.1080/10503307.2020.1762946
https://doi-org.ezproxy.is.ed.ac.uk/10.1002/cad.20098
https://doi.org/10.3389/fpsyg.2017.00014
https://doi.org/10.3389/fpsyg.2017.00014
https://doi.org/10.3389/fpsyg.2017.01946
https://doi.org/10.1002/1097-4679(198805)44:3%3c392::AID-JCLP2270440313%3e3.0.CO;2-3
https://doi.org/10.1002/1097-4679(198805)44:3%3c392::AID-JCLP2270440313%3e3.0.CO;2-3
https://doi.org/10.1002/1097-4679(198805)44:3%3c392::AID-JCLP2270440313%3e3.0.CO;2-3
https://doi.org/10.7717/peerj.5756
https://doi.org/10.3390/ijerph15050950
https://doi.org/10.1111/j.1467-9507.2007.00416.x
https://doi.org/10.1111/j.1467-9507.2007.00416.x
https://doi.org/10.3389/fpsyt.2017.00036
https://doi.org/10.1016/j.comppsych.2015.11.006
https://doi.org/10.1016/j.comppsych.2015.11.006
https://doi.org/10.1017/S0954579409990198
https://doi.org/10.1371/journal.pone.0158678
https://doi.org/10.1111/j.1467-8624.1991.tb01578.x
https://doi.org/10.1111/j.1467-8624.1991.tb01578.x
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.466.3207&rep=rep1&type=pdf
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.466.3207&rep=rep1&type=pdf
https://doi.org/10.1037/a0022898
https://doi.org/10.1016/j.janxdis.2014.09.001
http://statwiki.gaskination.com
http://statwiki.gaskination.com
https://doi.org/10.1111/sltb.12159
https://doi.org/10.1007/s10608-009-9267-5
https://doi.org/10.3390/ijerph18063090
https://doi.org/10.3390/ijerph18063090


 Current Psychology

1 3

Green, P. J., Stanley, C., & Peters, S. (2007). Disorganized attachment 
representation and atypical parenting in young school age children 
with externalizing disorder. Attachment & Human Development, 
9(3), 207–222. https:// doi. org/ 10. 1080/ 14616 73070 14538 20

Ha, C., Sharp, C., Ensink, K., Fonagy, P., & Cirino, P. (2013). The 
measurement of reflective function in adolescents with and with-
out borderline traits. Journal of Adolescence, 36(6), 1215–1223. 
https:// doi. org/ 10. 1016/j. adole scence. 2013. 09. 008

Hack, J., & Martin, G. (2018). Expressed Emotion, Shame, and Non-
Suicidal Self-Injury. International Journal of Environmental 
Research and Public Health, 15(5), 890. https:// doi. org/ 10. 3390/ 
ijerp h1505 0890

Hale, W. W., Raaijmakers, Q. A. W., Gerlsma, C., & Meeus, W. (2007). 
Does the level of expressed emotion (LEE) questionnaire have the 
same factor structure for adolescents as it has for adults? Social 
Psychiatry and Psychiatric Epidemiology, 42(3), 215–220. https:// 
doi. org/ 10. 1007/ s00127- 006- 0145-0

Hawton, K. (2002). Deliberate self harm in adolescents: Self report sur-
vey in schools in England. BMJ, 325(7374), 1207–1211. https:// 
doi. org/ 10. 1136/ bmj. 325. 7374. 1207

Hawton, K., Bergen, H., Casey, D., Simkin, S., Palmer, B., Cooper, J., 
Kapur, N., Horrocks, J., House, A., Lilley, R., Noble, R., & Owens, 
D. (2007). Self-harm in England: A tale of three cities. Multicentre 
study of self-harm. Social Psychiatry and Psychiatric Epidemiology, 
42(7), 513–521. https:// doi. org/ 10. 1007/ s00127- 007- 0199-7

Jackson, D. L., Gillaspy, J. A., & Purc-Stephenson, R. (2009). Reporting 
practices in confirmatory factor analysis: An overview and some 
recommendations. Psychological Methods, 14(1), 6–23. https:// 
doi. org/ 10. 1037/ a0014 694

Jacobsen, T., Hibbs, E., & Ziegenhain, U. (2000). Maternal Expressed 
Emotion Related to Attachment Disorganization in Early Child-
hood: A Preliminary Report. Journal of Child Psychology and Psy-
chiatry, 41(7), 899–906. https:// doi. org/ 10. 1111/ 1469- 7610. 00677

James, K. M., & Gibb, B. E. (2019). Maternal criticism and non-sui-
cidal self-injury in school-aged children. Psychiatry Research, 
273, 89–93. https:// doi. org/ 10. 1016/j. psych res. 2019. 01. 019

Jurist, E. L., & Meehan, K. B. (2008). Attachment, Mentalization, and Reflec-
tive Functioning. In J. H. Obegi & E. Berant (Eds.), Attachment Theory 
and Research in Clinical Work with Adults. Guilford Publications.

Katznelson, H. (2014). Reflective functioning: A review. Clinical 
Psychology Review, 34(2), 107–117. https:// doi. org/ 10. 1016/j. 
cpr. 2013. 12. 003

Kenny, D.A. (2021). Mediation. https:// david akenny. net/ cm/ media te. 
htm# REF. Accessed 1 Aug 2022

Kimball, J. S., & Diddams, M. (2007). Affect Regulation as a Media-
tor of Attachment and Deliberate Self-Harm. Journal of College 
Counseling, 10(1), 44–53. https:// doi. org/ 10. 1002/j. 2161- 1882. 
2007. tb000 05.x

Kivity, Y., Levy, K. N., Kelly, K. M., & Clarkin, J. F. (2021). In-session 
reflective functioning in psychotherapies for borderline personal-
ity disorder: The emotion regulatory role of reflective functioning. 
Journal of Consulting and Clinical Psychology, 89(9), 751–761. 
https:// doi. org/ 10. 1037/ ccp00 00674

Kock, N., & Lynn, G. S. (2012). Lateral collinearity and misleading 
results in variance-based SEM: An illustration and recommenda-
tions. Journal of the Association for Information Systems, 13(7), 
546–580. https:// doi. org/ 10. 17705/ 1jais. 00302. Available at: 
https:// aisel. aisnet. org/ jais/ vol13/ iss7/2

Koutek, J., Kocourkova, J., & Dudova, I. (2016). Suicidal behavior and 
self-harm in girls with eating disorders. Neuropsychiatric Disease 
and Treatment, 12, 787–793. https:// doi. org/ 10. 2147/ NDT. S1030 15

Kroenke, K., Spitzer, R. L., & Williams, J. B. W. (2001). The PHQ-9. 
Journal of General Internal Medicine, 16(9), 606–613. https:// 
doi. org/ 10. 1046/j. 1525- 1497. 2001. 01600 9606.x

Malda-Castillo, J., Browne, C., & Perez-Algorta, G. (2019). Mentali-
zation-based treatment and its evidence-base status: A systematic 

literature review. Psychology and Psychotherapy, 92(4), 465–498. 
https:// doi. org/ 10. 1111/ papt. 12195

Martin, J., Bureau, J.-F., Yurkowski, K., Fournier, T. R., Lafontaine, 
M.-F., & Cloutier, P. (2016). Family-based risk factors for non-
suicidal self-injury: Considering influences of maltreatment, 
adverse family-life experiences, and parent–child relational risk. 
Journal of Adolescence, 49, 170–180. https:// doi. org/ 10. 1016/j. 
adole scence. 2016. 03. 015

Michelson, D., & Bhugra, D. (2012). Family environment, expressed emo-
tion and adolescent self-harm: A review of conceptual, empirical, 
cross-cultural and clinical perspectives. International Review of Psychi-
atry, 24(2), 106–114. https:// doi. org/ 10. 3109/ 09540 261. 2012. 657613

Mikulincer, M., & Shaver, P. R. (2012). An attachment perspective 
on psychopathology. World Psychiatry, 11(1), 11–15. https:// 
doi. org/ 10. 1016/j. wpsyc. 2012. 01. 003

Morgan, C., Webb, R. T., Carr, M. J., Kontopantelis, E., Green, J., 
Chew-Graham, C. A., Kapur, N., & Ashcroft, D. M. (2017). 
Incidence, clinical management, and mortality risk following 
self harm among children and adolescents: Cohort study in pri-
mary care. BMJ, 359, j4351. https:// doi. org/ 10. 1136/ bmj. j4351

Müller, S., Wendt, L. P., Spitzer, C., Masuhr, O., Back, S. N., & 
Zimmermann, J. (2022). A Critical Evaluation of the Reflec-
tive Functioning Questionnaire (RFQ). Journal of Personality 
Assessment, 104(5), 613–627. https:// doi. org/ 10. 1080/ 00223 
891. 2021. 19813 46

Mundform, D., Schaffer, J., Kim, M.-J., Shaw, D., Thongteeraparp, A., 
& Supawan, P. (2011). Number of Replications Required in Monte 
Carlo Simulation Studies: A Synthesis of Four Studies. Journal 
of Modern Applied Statistical Methods, 10(1). https:// doi. org/ 10. 
22237/ jmasm/ 13042 22580

Muthén, L. K., & Muthén, B. O. (2002). How to Use a Monte Carlo 
Study to Decide on Sample Size and Determine Power. Structural 
Equation Modeling: A Multidisciplinary Journal, 9(4), 599–620. 
https:// doi. org/ 10. 1207/ S1532 8007S EM0904_8

Nelis, S. M., Rae, G., & Liddell, C. (2011). The level of expressed emo-
tion scale: A useful measure of expressed emotion in adolescents? 
Journal of Adolescence, 34(2), 311–318. https:// doi. org/ 10. 1016/j. 
adole scence. 2010. 04. 009

Newlove-Delgado, T., McManus, S., Sadler, K., Thandi, S., Vizard, T., 
Cartwright, C., & Ford, T. (2021). Child mental health in England 
before and during the COVID-19 lockdown. The Lancet Psychiatry, 
8(5), 353–354. https:// doi. org/ 10. 1016/ S2215- 0366(20) 30570-8

Ohlis, A., Bjureberg, J., Lichtenstein, P., D’Onofrio, B. M., Fruzzetti, 
A. E., Cederlöf, M., & Hellner, C. (2020). Comparison of suicide 
risk and other outcomes among boys and girls who self-harm. 
European Child & Adolescent Psychiatry, 29(12), 1741–1746. 
https:// doi. org/ 10. 1007/ s00787- 020- 01490-y

Parker, K., & Igielnik, R. (2020). On the Cusp of Adulthood and Fac-
ing an Uncertain Future: What We Know About Gen Z So Far. 
Pew Research Centre. https:// www. pewre search. org/ social- trends/ 
2020/ 05/ 14/ on- the- cusp- of- adult hood- and- facing- an- uncer tain- 
future- what- we- know- about- gen-z- so- far- 2/# fnref- 28453-1. 
Accessed 11 May 2022

Peris, T. S., & Miklowitz, D. J. (2015). Parental Expressed Emotion 
and Youth Psychopathology: New Directions for an Old Con-
struct. Child Psychiatry and Human Development, 46(6), 863–
873. https:// doi. org/ 10. 1007/ s10578- 014- 0526-7

Pitman, A., Osborn, D. P. J., & King, M. B. (2015). The use of inter-
net-mediated cross-sectional studies in mental health research. 
Bjpsych Advances, 21(3), 175–184. https:// doi. org/ 10. 1192/ apt. 
bp. 114. 012948

Podsakoff, P. M., MacKenzie, S. B., Lee, J. Y., & Podsakoff, N. P. 
(2003). Common method biases in behavioral research: A critical 
review of the literature and recommended remedies. The Journal 
of Applied Psychology, 88(5), 879–903. https:// doi. org/ 10. 1037/ 
0021- 9010. 88.5. 879

https://doi.org/10.1080/14616730701453820
https://doi.org/10.1016/j.adolescence.2013.09.008
https://doi.org/10.3390/ijerph15050890
https://doi.org/10.3390/ijerph15050890
https://doi.org/10.1007/s00127-006-0145-0
https://doi.org/10.1007/s00127-006-0145-0
https://doi.org/10.1136/bmj.325.7374.1207
https://doi.org/10.1136/bmj.325.7374.1207
https://doi.org/10.1007/s00127-007-0199-7
https://doi.org/10.1037/a0014694
https://doi.org/10.1037/a0014694
https://doi.org/10.1111/1469-7610.00677
https://doi.org/10.1016/j.psychres.2019.01.019
https://doi.org/10.1016/j.cpr.2013.12.003
https://doi.org/10.1016/j.cpr.2013.12.003
https://davidakenny.net/cm/mediate.htm#REF
https://davidakenny.net/cm/mediate.htm#REF
https://doi.org/10.1002/j.2161-1882.2007.tb00005.x
https://doi.org/10.1002/j.2161-1882.2007.tb00005.x
https://doi.org/10.1037/ccp0000674
https://doi.org/10.17705/1jais.00302
https://aisel.aisnet.org/jais/vol13/iss7/2
https://doi.org/10.2147/NDT.S103015
https://doi.org/10.1046/j.1525-1497.2001.016009606.x
https://doi.org/10.1046/j.1525-1497.2001.016009606.x
https://doi.org/10.1111/papt.12195
https://doi.org/10.1016/j.adolescence.2016.03.015
https://doi.org/10.1016/j.adolescence.2016.03.015
https://doi.org/10.3109/09540261.2012.657613
https://doi.org/10.1016/j.wpsyc.2012.01.003
https://doi.org/10.1016/j.wpsyc.2012.01.003
https://doi.org/10.1136/bmj.j4351
https://doi.org/10.1080/00223891.2021.1981346
https://doi.org/10.1080/00223891.2021.1981346
https://doi.org/10.22237/jmasm/1304222580
https://doi.org/10.22237/jmasm/1304222580
https://doi.org/10.1207/S15328007SEM0904_8
https://doi.org/10.1016/j.adolescence.2010.04.009
https://doi.org/10.1016/j.adolescence.2010.04.009
https://doi.org/10.1016/S2215-0366(20)30570-8
https://doi.org/10.1007/s00787-020-01490-y
https://www.pewresearch.org/social-trends/2020/05/14/on-the-cusp-of-adulthood-and-facing-an-uncertain-future-what-we-know-about-gen-z-so-far-2/#fnref-28453-1
https://www.pewresearch.org/social-trends/2020/05/14/on-the-cusp-of-adulthood-and-facing-an-uncertain-future-what-we-know-about-gen-z-so-far-2/#fnref-28453-1
https://www.pewresearch.org/social-trends/2020/05/14/on-the-cusp-of-adulthood-and-facing-an-uncertain-future-what-we-know-about-gen-z-so-far-2/#fnref-28453-1
https://doi.org/10.1007/s10578-014-0526-7
https://doi.org/10.1192/apt.bp.114.012948
https://doi.org/10.1192/apt.bp.114.012948
https://doi.org/10.1037/0021-9010.88.5.879
https://doi.org/10.1037/0021-9010.88.5.879


Current Psychology 

1 3

Puth, M.-T., Neuhäuser, M., & Ruxton, G. D. (2015). On the variety 
of methods for calculating confidence intervals by bootstrapping. 
Journal of Animal Ecology, 84(4), 892–897. https:// doi. org/ 10. 
1111/ 1365- 2656. 12382

Rogier, G., Petrocchi, C., D’aguanno, M., & Velotti, P. (2017). Self-
harm and attachment in adolescents: What is the role of emotion 
dysregulation? European Psychiatry, 41, S222. https:// doi. org/ 10. 
1016/j. eurpsy. 2017. 01. 2214

Ruberg, B., & Ruelos, S. (2020). Data for queer lives: How LGBTQ 
gender and sexuality identities challenge norms of demographics. 
Big Data & Society. https:// doi. org/ 10. 1177/ 20539 51720 933286

Santos, J. C., Saraiva, C. B., & De Sousa, L. (2009). The role of 
Expressed Emotion, Self-concept, Coping, and Depression in 
parasuicidal behavior: A follow-up study. Archives of Suicide 
Research: Official Journal of the International Academy for Sui-
cide Research, 13(4), 358–367. https:// doi. org/ 10. 1080/ 13811 
11090 32665 90

Schafer, J. L., & Graham, J. W. (2002). Missing data: Our view of the 
state of the art. Psychological Methods, 7(2), 147–177. https:// doi. 
org/ 10. 1037/ 1082- 989X.7. 2. 147

Schoemann, A. M., Boulton, A. J., & Short, S. D. (2017). Determining 
Power and Sample Size for Simple and Complex Mediation Mod-
els. Social Psychological and Personality Science, 8(4), 379–386. 
https:// doi. org/ 10. 1177/ 19485 50617 715068

Shields, C. G., Franks, P., Harp, J. J., Campbell, T. L., & McDaniel, 
S. H. (1994). Family Emotional Involvement and Criticism Scale 
(FEICS): II. Reliability and validity studies. Family Systems Medi-
cine, 12(4), 361–377. https:// doi. org/ 10. 1037/ h0089 289

Sim, L., Adrian, M., Zeman, J., Cassano, M., & Friedrich, W. N. (2009). 
Adolescent Deliberate Self-Harm: Linkages to Emotion Regulation 
and Family Emotional Climate. Journal of Research on Adolescence, 
19(1), 75–91. https:// doi. org/ 10. 1111/j. 1532- 7795. 2009. 00582.x

Sinclair, J. M. A., Sinclair, J. M. A., Gray, A., Gray, A., Rivero-Arias, 
O., Rivero-Arias, O., Saunders, K. E. A., Saunders, K. E. A., 
Hawton, K., & Hawton, K. (2011). Healthcare and social services 
resource use and costs of self-harm patients. Social Psychiatry 
and Psychiatric Epidemiology, 46(4), 263–271. https:// doi. org/ 
10. 1007/ s00127- 010- 0183-5

Spitzer, R. L., Kroenke, K., Williams, J. B. W., & Löwe, B. (2006). 
A brief measure for assessing generalized anxiety disorder: The 
GAD-7. Archives of Internal Medicine, 166(10), 1092–1097. 
https:// doi. org/ 10. 1001/ archi nte. 166. 10. 1092

Spitzer, C., Zimmermann, J., Brähler, E., Euler, S., Wendt, L., & Müller, 
S. (2021). Die deutsche Version des Reflective Functioning Ques-
tionnaire (RFQ): Eine teststatistische Überprüfung in der Allgemein-
bevölkerung [The German Version of the Reflective Functioning 
Questionnaire (RFQ): A Psychometric Evaluation in the General 
Population]. Psychotherapie, Psychosomatik, Medizinische Psy-
chologie, 71(3–04), 124–131. https:// doi. org/ 10. 1055/a- 1234- 6317

Tao, Y., Bi, X.-Y., & Deng, M. (2020). The Impact of Parent-Child 
Attachment on Self-Injury Behavior: Negative Emotion and Emo-
tional Coping Style as Serial Mediators. Frontiers in Psychology, 
11, 1477–1477. https:// doi. org/ 10. 3389/ fpsyg. 2020. 01477

Tatnell, R., Kelada, L., Hasking, P., & Martin, G. (2014). Longitudinal 
Analysis of Adolescent NSSI: The Role of Intrapersonal and Inter-
personal Factors. Journal of Abnormal Child Psychology, 42(6), 
885–896. https:// doi. org/ 10. 1007/ s10802- 013- 9837-6

Teuton, J., Platt, S., & Atkinson, A. (2014). Prevention of suicide and 
self-harm: Research briefing. NHS Health Scotland; Edinburgh. 
Retrieved from https:// khub. net/ docum ents/ 20212 707/ 24967 686/ 
Preve ntion+ of+ suici de+ and+ self- harm+-+ Resea rch+ briefi ng/ 
00fc9 99c- 94a8- 42e3- bb5d- 6f681 dfab5 9d? versi on=1.0. Accessed 
8 Feb 2019

Thoemmes, F., Mackinnon, D. P., & Reiser, M. R. (2010). Power analy-
sis for complex mediational designs using Monte Carlo meth-
ods. Structural Equation Modeling: A Multidisciplinary Journal, 
17(3), 510–534. https:// doi. org/ 10. 1080/ 10705 511. 2010. 489379

Vogt, K. S., & Norman, P. (2019). Is mentalization‐based therapy effec-
tive in treating the symptoms of borderline personality disorder? 
A systematic review. Psychology and Psychotherapy: Theory, 
Research and Practice, 92(4), 441–464. https:// doi. org/ 10. 1111/ 
papt. 12194

Vrouva, I., Fonagy, P., Fearon, P. R. M., & Roussow, T. (2010). The 
risk-taking and self-harm inventory for adolescents: Development 
and psychometric evaluation. Psychological Assessment, 22(4), 
852–865. https:// doi. org/ 10. 1037/ a0020 583

Wedig, M. M., & Nock, M. K. (2007). Parental Expressed Emotion 
and Adolescent Self-Injury. Journal of the American Academy of 
Child & Adolescent Psychiatry, 46(9), 1171–1178. https:// doi. org/ 
10. 1097/ chi. 0b013 e3180 ca9aaf

Yates, T. M., Tracy, A. J., & Luthar, S. S. (2008). Nonsuicidal Self-
Injury Among “Privileged” Youths: Longitudinal and Cross-
Sectional Approaches to Developmental Process. Journal of 
Consulting and Clinical Psychology, 76(1), 52–62. https:// doi. 
org/ 10. 1037/ 0022- 006X. 76.1. 52

Yzerbyt, V., Muller, D., Batailler, C., & Judd, C. M. (2018). New Rec-
ommendations for Testing Indirect Effects in Mediational Mod-
els: The Need to Report and Test Component Paths. Journal of 
Personality and Social Psychology, 115(6), 929–943. https:// doi. 
org/ 10. 1037/ pspa0 000132

Zhang, Z. (2014). Monte Carlo based statistical power analy-
sis for mediation models: Methods and software. Behavior 
Research Methods, 46(4), 1184–1198. https:// doi. org/ 10. 3758/ 
s13428- 013- 0424-0

Publisher's note Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.

https://doi.org/10.1111/1365-2656.12382
https://doi.org/10.1111/1365-2656.12382
https://doi.org/10.1016/j.eurpsy.2017.01.2214
https://doi.org/10.1016/j.eurpsy.2017.01.2214
https://doi.org/10.1177/2053951720933286
https://doi.org/10.1080/13811110903266590
https://doi.org/10.1080/13811110903266590
https://doi.org/10.1037/1082-989X.7.2.147
https://doi.org/10.1037/1082-989X.7.2.147
https://doi.org/10.1177/1948550617715068
https://doi.org/10.1037/h0089289
https://doi.org/10.1111/j.1532-7795.2009.00582.x
https://doi.org/10.1007/s00127-010-0183-5
https://doi.org/10.1007/s00127-010-0183-5
https://doi.org/10.1001/archinte.166.10.1092
https://doi.org/10.1055/a-1234-6317
https://doi.org/10.3389/fpsyg.2020.01477
https://doi.org/10.1007/s10802-013-9837-6
https://khub.net/documents/20212707/24967686/Prevention+of+suicide+and+self-harm+-+Research+briefing/00fc999c-94a8-42e3-bb5d-6f681dfab59d?version=1.0
https://khub.net/documents/20212707/24967686/Prevention+of+suicide+and+self-harm+-+Research+briefing/00fc999c-94a8-42e3-bb5d-6f681dfab59d?version=1.0
https://khub.net/documents/20212707/24967686/Prevention+of+suicide+and+self-harm+-+Research+briefing/00fc999c-94a8-42e3-bb5d-6f681dfab59d?version=1.0
https://doi.org/10.1080/10705511.2010.489379
https://doi.org/10.1111/papt.12194
https://doi.org/10.1111/papt.12194
https://doi.org/10.1037/a0020583
https://doi.org/10.1097/chi.0b013e3180ca9aaf
https://doi.org/10.1097/chi.0b013e3180ca9aaf
https://doi.org/10.1037/0022-006X.76.1.52
https://doi.org/10.1037/0022-006X.76.1.52
https://doi.org/10.1037/pspa0000132
https://doi.org/10.1037/pspa0000132
https://doi.org/10.3758/s13428-013-0424-0
https://doi.org/10.3758/s13428-013-0424-0

	Do attachment-related differences in reflective functioning explain associations between expressed emotion and youth self-harm?
	Abstract
	Introduction
	Hypotheses

	Methods
	Study design
	Participants
	Procedures
	Measures
	Power calculation
	Data analysis plan

	Results
	Descriptive statistics
	Common method bias and multi-collinearity
	Missing data
	Model fit statistics
	Model 1 – Youth reporting on female caregivers.
	Model 2 – Youth reporting on male caregivers.

	Discussion
	Theoretical and clinical implications
	Limitations
	Conclusion

	Acknowledgements 
	References


