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ARTICLE INFO ABSTRACT

Keywords: Childhood adversity is a major risk factor for multiple forms of psychopathology, and recent efforts have focused
Childh?f’d on understanding the underlying psychological mechanisms. One outstanding candidate is emotion regulation,
Advefmy which has been associated with both childhood adversity, and psychopathology. Based on the available evidence,
E::Egg on the present meta-analysis set out to investigate the mechanistic involvement of emotion regulation in the relation
Psychopathology between childhood adversity and psychopathology. Systematic searches in three databases (PubMed; PsycINFO;

Web of Science) identified 215 eligible studies. Using meta-analytic structural equation modeling, we fitted a
partial mediation model to the available data across studies, in which childhood adversity was related to psy-
chopathology both directly and through emotion regulation. Multiple emotion regulation dimensions were
analyzed, including emotion regulation difficulties and the habitual use of rumination, distraction, reappraisal,
and suppression. Measures of psychopathology included a wide range of internalizing and externalizing symp-
toms in both clinical and non-clinical samples. The results indicated that childhood adversity was positively
associated with emotion regulation difficulties, as well as with the habitual use of rumination and suppression. In
turn, these measures of emotion regulation were positively associated with psychopathology. Habitual reap-
praisal use showed negative relations with both childhood adversity and psychopathology. All these emotion
regulation measures were supported as mediators in the relation between childhood adversity and psychopa-
thology. In contrast, distraction was not related to childhood adversity or psychopathology, and its mediator role
was not supported. These results suggest that altered emotion regulation is a consistent marker of childhood
adversity and contributes to risk of psychopathology.

1. Introduction

Extreme levels of childhood adversity have been consistently asso-
ciated with lifelong and transdiagnostic risk of psychopathology (Green
et al., 2010; Kessler et al., 2010). Recent efforts have focused on un-
derstanding the underlying psychological mechanisms, and progress in
this area is crucial for increasing the specificity of psychological in-
terventions (Dvir, Ford, Hill, & Frazier, 2014; Nanni, Uher, & Danese,
2012). Emotion regulation stands out among candidate mechanisms in
light of its association with both childhood adversity (for review see Dvir

et al., 2014; Hoppen & Chalder, 2018; Jaffee, 2017; McCrory, De Brito,
& Viding, 2012; McLaughlin, 2016), and psychopathology (Aldao, Gee,
De Los Reyes, & Seager, 2016; Beauchaine & Cicchetti, 2019; Gross &
Jazaieri, 2014; Kring, 2008). However, relatively few studies have
directly examined the mediator role of emotion regulation, and the
integration of these results is not straightforward given the multiplicity
of theoretical approaches to emotion regulation. We capitalized on
recent advances in meta-analytic structural equation modeling to
investigate the mechanistic involvement of emotion regulation in the
relation between childhood adversity and psychopathology. To do so,
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we used extensive data on relevant pathways (i.e., childhood adversity
to emotion regulation, and emotion regulation to psychopathology), as
available in published studies.

1.1. Why emotion regulation?

Almost all forms of psychopathology involve a component of dis-
rupted emotion regulation, making this concept a candidate mechanism
in which to explore individual differences in the psychological conse-
quences of stressful events (e.g., Lazarus & Folkman, 1984). In what is
probably the first study on childhood adversity and coping, Leitenberg,
Greenwald, and Cado (1992) examined the habitual use of multiple
strategies in a sample of women who reported a history of childhood
sexual abuse. Among the strategies assessed were rumination, cognitive
reappraisal, and expressive suppression, and results indicated that, in
this sample, suppression was used more frequently than other strategies,
and it was negatively associated with psychological adjustment after
controlling for multiple characteristics (e.g., age when abuse began,
duration) of sexual abuse (Leitenberg et al., 1992). Another early study
used a broader assessment “targeting processes central to emotionality
and regulation, including affective lability, intensity, valence, flexibility,
and situational appropriateness of emotional expressions” (Shields &
Cicchetti, 1998 p. 385) and found that maltreated children (identified
based on official social services records) showed higher emotional
lability and negativity, and lower adaptive emotion regulation, as well
as higher aggressive behavior compared to non-maltreated children. The
effect of maltreatment on aggression became non-significant when
controlling for emotional lability/negativity, which suggested that the
latter may play a mediator role (Shields & Cicchetti, 1998). These
studies have laid the groundwork for future investigations, which would
incorporate other emotion regulation conceptualizations (e.g., Gratz &
Roemer, 2004; Gross, 1998; Nolen-Hoeksema, 1991) that emerged in
clinical psychology.

Studies on the development of emotion regulation have also sug-
gested that this domain is likely to be vulnerable to childhood adversity.
From a developmental perspective, emotion is a property that emerges
in a cascading manner from abilities including attention, memory, the-
ory of mind, and categorization—each of which may be influenced by
childhood adversity (Ruba & Pollak, 2020). Similarly, emotion regula-
tion subsumes many aspects and processes which undergo develop-
mental changes throughout childhood and adolescence. For instance,
emotion understanding improves in early childhood, the repertoire of
emotion regulation strategies expands during adolescence, and the
habitual use of certain emotion regulation strategies, particularly
cognitive strategies (e.g., reappraisal), which allow individuals to
regulate emotion while remaining engaged in the processing of
emotional events, becomes consistent in adolescence and emerging
adulthood (for review see Compas et al., 2017; R. A. Thompson &
Goodman, 2010). These developmental changes are thought to be driven
by an interplay between the maturation of neuroendocrine systems and
social learning opportunities, both of which may be particularly sensi-
tive to childhood adversity. On the one hand, the immature status of the
hypothalamic-pituitary-adrenal axis and the prefrontal-amygdala cir-
cuits, for example, renders these stress systems susceptible to lifelong
structural and functional alteration following childhood adversity (for
review see Lupien, McEwen, Gunnar, & Heim, 2009; McCrory et al.,
2012). On the other hand, youth learn how to regulate their emotions
mostly from their parents, through modeling and feedback (Kiel &
Kalomiris, 2015; Morris, Criss, Silk, & Houltberg, 2017). Maltreating
parents consistently report poor emotion regulation (Lavi et al., 2019;
Lavi, Ozer, Katz, & Gross, 2021; Plate et al., 2019) and their influence
may bias social learning of emotion regulation in children. Recent
studies support this view: not only that parental emotion regulation
difficulties are associated with children’s emotion regulation difficulties
(Osborne, Duprey, O’Brien Caughy, & Oshri, 2021), but the former may
fully account for the impact of childhood adversity on children’s
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emotion regulation (Milojevich, Machlin, & Sheridan, 2020). In sum-
mary, childhood adversity may negatively interfere with emotion
regulation development through both premature activation of biological
stress systems and maladaptive social learning.

1.2. Multiple conceptualizations of emotion regulation

One challenge to meta-analysis is related to the multiplicity of ap-
proaches to emotion regulation, which precludes the combination of all
emotion regulation measures in a single global outcome. As illustrated in
early studies (Leitenberg et al., 1992; Shields & Cicchetti, 1998),
emotion regulation has been conceptualized along two main lines,
which have developed relatively independently in different fields of
psychology and are distinct at several levels (for review see John & Eng,
2014). One focuses on the functional effects of emotion regulation, as
reflected by cognitive performance and goal-directed behavior in the
presence of emotion (Cole, Michel, & Teti, 1994; Gratz & Tull, 2010; R.
A. Thompson, 1994). From this perspective, emotion regulation,
whether assessed as ability or difficulty, has been defined as the capacity
to keep the balance between the urgency of emotion and competing
goals (Cole et al., 1994), or modulating emotional arousal so as to foster
an optimal level of engagement with environment (Shields & Cicchetti,
1998). The scope of emotion regulation assessments in this category is
broad and includes: (a) effects of emotion on domains such as atten-
tional control, goal pursuit, and social expression; (b) emotional
awareness and the perception of emotional characteristics such as fre-
quency, intensity, and lability; and (c) emotional acceptance, viewed as
a fundamental condition of emotion regulation (opposite emotional
control or the avoidance of emotion altogether) (for review see Gratz &
Tull, 2010).

The second category includes process approaches to emotion regu-
lation, focusing on strategies that are commonly employed in efforts to
modulate emotional responses according to goals. These strategies
(some of which have also been studied in the coping literature, see
Compas et al., 2014) have been systematically characterized based on
the stage of emotional processing in which they intervene (Gross, 1998,
2015), as well as their relation to psychopathology (Nolen-Hoeksema,
1991, 2004), and assessments have mostly focused on their habitual use
(Gross & John, 2003; Treynor, Gonzalez, & Nolen-Hoeksema, 2003).
Overall, both approaches (i.e., difficulties/ability, and strategies) have
been used in research on childhood adversity, and provide comple-
mentary information that needs to be analyzed separately.

1.3. Previous meta-analyses

Two recent meta-analyses have examined the relation between
childhood adversity and emotion regulation. One (Lavi, Katz, Ozer, &
Gross, 2019) included only studies (k = 58) in children and adolescents
aged up to 18, which met one of two criteria: maltreatment was sub-
stantiated based on official records, and longitudinal approach. Out-
comes related to both emotion reactivity and emotion regulation were
considered, and further coded separately depending on their focus on
subjective experience, behavior, or physiology. The results supported
increased negative affect in maltreated compared to non-maltreated
youth, both at the level of experience and behavior, as well as
decreased positive affect and increased aggression at the behavioral
level. In which emotion regulation was concerned, maltreated youth
showed increased difficulties, as indexed by a variety of outcomes
related to both emotion regulation, and coping (Lavi, Katz, et al., 2019).

The other meta-analysis (Gruhn & Compas, 2020) included 35
studies in children and adolescents (age 5-18), which focused on
childhood maltreatment, and emotion regulation and coping. Outcomes
were categorized at three levels of generality, from broad domains (e.g.,
total emotion regulation/coping) to factors (e.g., emotion regulation/
coping styles) and specific strategies. Childhood maltreatment was
significantly associated with both domain measures, that is, negatively
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with emotion regulation/coping ability and positively with emotion
regulation/coping difficulties. Significant associations were also found
at the strategy level, including positive relations between maltreatment
and emotional suppression (as well as expression), but not distraction
(Gruhn & Compas, 2020). No relations were found at the factor level.

These meta-analyses have lent support to the relation between
childhood adversity and emotion regulation in youth. However, both
left out studies in adults, which are the largest part of the empirical
literature, and excluded forms of childhood adversity other than
maltreatment. Most forms of psychopathology start to emerge in
adolescence and adulthood, so it is not surprising that studies investi-
gating the involvement of childhood adversity and emotion regulation
in risk of psychopathology have overly focused on adults. Some of these
studies have supported the negative impact of a variety of adverse
childhood experiences such as extreme poverty, natural disasters, war,
or parental psychopathology on emotion regulation and risk of mental
disorders, suggesting that these effects are not limited to maltreatment.
In addition, and perhaps most importantly, previous meta-analyses have
not addressed the mediator role of emotion regulation in the relation
between childhood adversity and psychopathology, which holds the
most clinical relevance.

The relations between emotion regulation and psychopathology
have also been consistently supported in meta-analyses. For example,
suppression and rumination have been positively associated (Aldao,
Nolen-Hoeksema, & Schweizer, 2010; Compas et al., 2017; Hu et al.,
2014; Prefit, Candea, & Szentagotai-Tatar, 2019; Seligowski, Lee,
Bardeen, & Orcutt, 2015), and reappraisal has been negatively associ-
ated (Aldao et al., 2010; Hu et al., 2014; Prefit et al., 2019; but see
Seligowski et al., 2015) with psychopathology. It is noteworthy that
some of these relations (e.g., suppression and psychopathology) were
found to be larger in adults compared to children and adolescents (Aldao
et al., 2010). Broader measures of emotion regulation, such as diffi-
culties (Prefit et al., 2019; Seligowski et al., 2015) and abilities (Compas
et al., 2017), have also shown consistent associations with internalizing
and externalizing symptoms. These results support the mechanistic
involvement of emotion regulation in psychopathology, and further
underscore the hypothesis that emotion regulation may be one of the
mediators underlying the impact of childhood adversity on mental
health.

1.4. Mediation in meta-analysis

The main aim of the present study was to take a meta-analytic
approach to the mediator role of emotion regulation in the pathway
from childhood adversity to psychopathology. We used two-stage
structural equation modeling (Cheung & Chan, 2005), in which a
pooled correlation matrix is first created and then the mediation model
is fitted to the data. This approach offers several advantages over other
meta-analytic structural equation modeling methods: (a) it takes into
account sample size differences across the elements of the pooled cor-
relation matrix, and gives more weight to estimates with higher preci-
sion (i.e., smaller standard error based on higher N) (Cheung & Chan,
2009); (2) considers the potentially nested nature of correlations (Jak,
2015); and (3) uses the full information maximum likelihood estimation
to handle missing data (studies missing one or more sets of correlations),
a method which is robust against both data missing completely at
random and missing at random (Enders, 2010). The latter potential bias
(i.e., missing data) is indeed characteristic of the pool of studies that we
meta-analyzed considering that some studies reported only one relation
(i.e., either between childhood adversity and emotion regulation, or
emotion regulation and psychopathology), while other studies reported
both these relations.

Another limit of previous studies is that few have directly examined
the mediating role of emotion regulation in the pathway between
childhood adversity and psychopathology, and the results did not al-
ways support this hypothesis. In addition, in light of the effect size of the
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reported correlations, some of the previous studies may have been un-
derpowered for mediation analysis (Fritz & Mackinnon, 2007). There-
fore, a meta-analysis of this clinically outstanding issue has been
warranted. Mindful of the distinct breadth and focus of emotion regu-
lation measures employed in previous studies, multiple analyses were
run in order to separately investigate the mediator role of emotion
regulation difficulties, and of the habitual use of rumination, distraction,
reappraisal, and suppression. We hypothesized that childhood adversity
would positively correlate with emotion regulation difficulties, rumi-
nation, and suppression, and these emotion regulation measures would
in turn correlate positively with symptoms of psychopathology. In the
case of reappraisal, we expected negative correlations with both child-
hood adversity, and psychopathology. Given the mix of positive (e.g.,
higher relative efficiency in intense stress compared to reappraisal) and
negative (i.e., poor memory of the stressor) consequences which have
been associated with distraction (e.g., Sheppes & Meiran, 2007;
Sheppes, Scheibe, Suri, & Gross, 2011), it was difficult to put forward a
hypothesis on its relations with childhood adversity and psychopathol-
ogy, and the analyses were, therefore, exploratory. We also examined
partial mediation in light of the previous literature (e.g., McCrory &
Viding, 2015; McLaughlin, 2016) which has suggested that multiple
mechanisms are involved in the relation between childhood adversity
and psychopathology. The present model thus included both the indirect
(i.e., childhood adversity to psychopathology via emotion regulation)
and direct pathways between childhood adversity and psychopathology.

2. Methods
2.1. Literature search

The literature search was conducted on PubMed, PsycINFO, and Web
of Science bibliographic databases, from their inception to July 2021,
using combinations of keywords related to childhood adversity and
emotion regulation (see Supplementary Material for the full search
string). In addition, we searched for articles on Google Scholar, and in
the reference list of recent reviews. Only articles written in English and
published in peer-reviewed journals were considered.

2.2. Selection of studies

All studies were independently evaluated by at least two authors.
Studies were included if they met the following criteria: (1) they were
conducted in humans; (2) empirical data was reported; (3) they included
an assessment of childhood adversity (i.e., stressful events that occurred
while growing up or before age 18) using self-report, other-report or
official records; and (4) they included an assessment of emotion regu-
lation using self- or other-report measures. Studies were excluded if
they: (1) did not assess the occurrence of childhood adversity, but only
related constructs such as parental characteristics (e.g., maternal abuse
history; parental distress and rigidity; parental relational problems); (2)
focused on outcomes which were only related to emotion regulation,
pertaining either to executive processes not limited to emotion (e.g.,
self-regulatory abilities; thought suppression), and dispositional levels
of affect (e.g., negative affect; alexithymia; shame proneness); (3)
investigated general dimensions (i.e., factors) of coping (e.g., adaptive
and maladaptive coping; engagement and disengagement coping; task-
and emotion-focused coping; substance use coping; spiritual coping),
rather than specific strategies that could be assimilated to emotion
regulation; (4) inferred emotion regulation from autonomic activity or
emotional behavior during social interactions, in light of the limited
coherence between these measures and emotional experience (Mauss,
Levenson, McCarter, Wilhelm, & Gross, 2005); (5) assessed emotion
regulation using cognitive tasks which focus on the implementation
stage of this process, rather than the strategy selection stage targeted by
measures of habitual strategy use (Gross, 2015; McRae, Jacobs, Ray,
John, & Gross, 2012); (6) included patients with psychosis; and (7) the
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same sample was used in another study included in the analysis.
2.3. Outcome measures

Emotion regulation. Two categories of emotion regulation outcomes
were considered, in line with constructs from mainstream develop-
mental and clinical psychology. The first focused on emotion regulation
difficulties, as indexed by perceived cognitive and behavioral efficiency
during emotional states, as well as emotional awareness, and emotional
acceptance. Based on preliminary analyses, which indicated that results
do not differ when emotion regulation difficulties and emotion regula-
tion ability are analyzed separately, they were combined by reversing
the correlations on the latter outcome so that positive correlations
indicated greater emotion regulation difficulties. The second category of
outcomes focused on emotion regulation strategies, including (i)
expressive suppression (i.e., reducing the behavioral expression of
emotion); (ii) cognitive reappraisal (i.e., changing the appraisal of an
emotional event); (iii) rumination (i.e., repetitive thinking about
emotion, the situation that triggered it and its consequences); and (iv)
distraction (i.e., moving attention away from an emotional event,
through thinking about something else or engaging in another activity).
In the initial stages of the literature search, we also considered situation-
focused avoidance, and acceptance among the potential strategy-related
outcomes, but eventually eliminated them from analysis. Avoidance is
typically assessed using coping measures that do not distinguish be-
tween situational (e.g., efforts to avoid events that may trigger negative
emotion) and cognitive avoidance (e.g., distraction, thought suppres-
sion, wishful thinking) (see Zimmer-Gembeck & Skinner, 2011). How-
ever, where multidimensional measures of avoidance included
distraction and scores were available, the study was used in the analysis.
In which acceptance was concerned, we found no measure that assessed
its habitual use as an emotion regulation strategy. Instead, measures
such as the Acceptance and Action Questionnaire (Hayes et al., 2004)
assess broad emotional and behavioral problems, which are taken to
indicate poor emotional acceptance. After careful review of each scale,
some of these measures were coded as emotion regulation difficulties.

Psychopathology. Measures of psychopathology included internal-
izing (e.g., anxiety, depression, eating) and externalizing (e.g., sub-
stance use, antisocial) symptoms.

2.4. Data extraction

Data from each study were independently extracted by three authors,
and disagreements were resolved by discussion (97.2% interrater reli-
ability). We extracted information that allowed us to calculate the effect
size from each study, that is, correlations between adversity and
emotion regulation (as well as symptoms of psychopathology), and
mean differences in emotion regulation between groups selected for
childhood adversity (or psychopathology). Standardized regression co-
efficients were also used to estimate correlations based on the formula of
Peterson and Brown (2005). Descriptive information about each study
was extracted, including sample size, participants’ age, sample sex dis-
tribution, study design (i.e., cross-sectional or longitudinal), and the
country where the study was conducted.

2.5. Meta-analysis

In Stage 1, the random effects model was used to obtain a pooled
correlation matrix among all coded variables (Boker et al., 2011). Given
its statistical efficiency and capacity to handle missing data, the full
information maximum likelihood estimation was used to pool correla-
tion matrices (Cheung, 2015). Gignac and Szodorai (2016) guidelines
were used to interpret estimated mean effect sizes as: small (r = 0.10),
moderate (r = 0.20), and high (r = 0.30). To evaluate the degree of
homogeneity of effect sizes, the total heterogeneity of weighted mean
effects (Cochran’s Q) and the total variation across studies attributable
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to heterogeneity (I?) were calculated (Higgins & Thompson, 2002).
Statistically significant Q indices (p < 0.01) across the pooled correlation
matrices were interpreted as indicators of systematic variance that
cannot be explained by sampling error. The I? was interpreted as the
percentage of total variance that can be attributed to between-studies
variability (Huedo-Medina, Sanchez-Meca, Marin-Martinez, & Botella,
2006). Values above 75% were interpreted as considerable heteroge-
neity (Higgins & Green, 2008). Heterogeneity in each correlation set (i.
e., childhood adversity — emotion regulation; emotion regulation —
psychopathology; childhood adversity - psychopathology) was also
examined, based on 72 coefficients.

In Stage 2, weighted least squares estimation was used to fit the
hypothesized mediation models to the resultant pooled correlation
matrix from Stage 1. Considering that the mediation model was satu-
rated (and fit indices always indicate perfect fit to the data in these cases,
ie., )(2[0] = 0.00, p = 1; CFI = 1.00; RMSEA = 0.00), mediation was
tested by evaluating the significance of the direct and indirect effects
(computed as the product of the direct effects). The significance of the
estimated parameters was evaluated based on 95% likelihood-based
confidence intervals (Neale & Miller, 1997). The parameter estimate
was considered statistically significant if the 95% confidence interval
around the estimated parameter did not include zero (Shrout & Bolger,
2002).

2.6. Study quality

We used a set of previously devised (Madigan et al., 2019; Thorn-
berry, Knight, & Lovegrove, 2012) criteria: (1) representativeness of the
sample; (2) inclusion of participants with no history of childhood
adversity; (3) assessment of childhood adversity based on multiple
informant reports; (4) use of validated measures of childhood adversity;
and (5) use of validated measures of emotion regulation. In addition, we
assessed study quality based on the inclusion of non-clinical controls in
studies that included clinical samples (i.e., meeting established criteria
for mental disorders in a clinical interview) considering that the exclu-
sive focus on the latter category is likely to give a skewed perspective on
the correlation between childhood adversity and psychopathology (e.g.,
up to 80-90% of psychiatric patients report childhood adversity; see
Saunders & Adams, 2014).

3. Results
3.1. Data overview

Across emotion regulation dimensions, a total of 215 articles (217
datasets) met the inclusion criteria (see Fig. 1 and Supplementary Table
1), most of which were on emotion regulation difficulties (k = 149; N =
60,473) followed by reappraisal (k = 44; N = 14,223), rumination (k =
40; N = 13,888), suppression (k = 33; N = 9936), and distraction (k =
19; N = 6610). Most studies (k = 170) reported a single effect size, but
there were studies in which two (k = 31), three (k = 13) or four (k = 3)
effect sizes related to distinct emotion regulation outcomes were re-
ported. The majority of studies (65.44%) focused on childhood
maltreatment, while the rest (34.56%) examined a wider array of
childhood adverse experiences. Studies in adults predominated
(63.59%) relative to studies in children and adolescents (30.88%;
participant age not reported in 5.53%).

3.2. Stage 1: Pooled correlations

Table 1 shows the pooled correlations and between study heteroge-
neity coefficients, based on the random-effect analyses in each data set.
Correlations between childhood adversity and emotion regulation.
Childhood adversity was significantly associated with all emotion
regulation dimensions except distraction. Specifically, childhood
adversity was positively associated with emotion regulation difficulties,
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Fig. 1. Flow diagram describing the process of study selection.
Table 1 habitual rumination use, and habitual suppression use. In contrast,
able

Pooled correlations (below the diagonal) and proportion of between-study
heterogeneity I (above the diagonal) based on Stage 1 random-effect analyses.

Emotion regulation difficulties

V1. CA V2. ER V3. Psychopathology
V1. CA 0.69%** 0.73**
V2. ER 1 0.83%**
V3. Psychopathology 0.45%** 1
Distraction
V1. CA 1 0.79 0.26
V2. ER 0.01 1 0.89
V3. Psychopathology 0.33%** —0.01 1
Rumination
V1. CA 1 0.80* 0.79*
V2. ER 0.21%** 1 0.94**
V3. Psychopathology 0.34%** 0.39%** 1
Reappraisal
V1. CA 1 0.71* 0.83*
V2. ER —0.06%* 1 0.80*
V3. Psychopathology 0.35%** —0.13*%* 1
Suppression
V1. CA 1 0.65 0.82
V2. ER 0.17%** 1 0.60
V3. Psychopathology 0.31%** 0.23%** 1

Note. Abbreviations: CA, childhood adversity; ER, emotion regulation. Signifi-
cance of between-study proportions is based on 7% coefficients. * p < 0.05; ** p <
0.01; *** p < 0.001.

childhood adversity was negatively associated with habitual reappraisal
use.

Correlations between emotion regulation and psychopathology. The
pooled correlations between all emotion regulation measures (except
distraction) and psychopathology were significant. Emotion regulation
difficulties, habitual rumination use, and habitual suppression use were
positively associated with psychopathology. Habitual reappraisal use
was negatively associated with psychopathology.

Correlations between childhood adversity and psychopathology. All
analyses indicated a significant positive association between childhood
adversity and psychopathology.

Heterogeneity. Overall heterogeneity was significant in all analyses
(all Cochran’s Q ps < 0.001; see Table 1 for the proportion of between-
study variability or I?). However, analyses in each correlation set (i.e.,
based on 72 coefficients) suggested that only the correlations between
childhood adversity and emotion regulation difficulties, habitual rumi-
nation and habitual reappraisal showed significant levels of heteroge-
neity. In contrast, the correlations between childhood adversity and the
habitual use of distraction and suppression tended to be homogenous
between studies. Similarly, there was significant between-study het-
erogeneity in the correlations between, on the one hand, emotion
regulation difficulties, habitual rumination use, and habitual reappraisal
use, and psychopathology, on the other hand. Correlations between
habitual suppression use and psychopathology, as well as those between
habitual distraction use and psychopathology tended to be homogenous.
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In which the correlations between childhood adversity and psychopa-
thology was concerned, heterogeneity was significant only in the ana-
lyses on emotion regulation difficulties, and habitual rumination use.

3.3. Stage 2: Mediation model

We fitted a path model to the pooled Stage 1 correlation matrices, in
which childhood adversity predicted psychopathology both through
each of the emotion regulation dimensions (separately), and directly.
Table 2 describes all parameter estimates and 95% CIs. The paths from
both childhood adversity to emotion regulation, and emotion regulation
to psychopathology were significant in the analyses on all emotion
regulation outcomes except distraction. Childhood adversity was posi-
tively associated with emotion regulation difficulties, habitual rumina-
tion use, and habitual suppression use, and negatively with habitual
reappraisal use. In turn, emotion regulation difficulties, habitual rumi-
nation use, and habitual suppression use were all positively associated
with psychopathology. Habitual reappraisal use was negatively associ-
ated with psychopathology. As expected considering the significant
paths described above, all emotion regulation dimensions except
distraction were significant mediators in the relation between childhood
adversity and psychopathology. Furthermore, the direct path from
childhood adversity to psychopathology was also significant in all
analyses.

3.4. Study quality

The majority of studies were categorized as high-quality on most
criteria (see Supplementary Table 2): non-clinical participants included
in the sample (78.44%); participants with and without childhood
adversity included in the sample (91.28%); confirmed absence of
childhood adversity in the comparison group (88.07%); valid childhood
adversity measures (87.16%); and valid emotion regulation measures
(99.08%). However, the putative absence of psychopathology in the
non-clinical group was substantiated in few (14.22%) studies. Further-
more, very few studies employed a representative sample (3.21%), and
multiple informants in the assessment of childhood adversity (3.67%).

In order to check whether the results were biased by study quality,

Table 2
Parameter estimates and 95% confidence intervals of Stage 2 model paths.

Emotion regulation difficulties

Estimate LLCI ULCI
Pca-ErR 0.26 0.24 0.27
PER— psychopathology 0.41 0.38 0.45
Bca—psychopathology 0.15 0.11 0.18
Pca—ER * PER—psychopathology (indirect effect) 0.10 0.09 0.12
Distraction
Pca—Er 0.01 —0.06 0.08
PER— psychopathology —-0.01 -0.12 0.09
Bca—psychopathology 0.33 0.27 0.39
Bca—ER * PER—psychopathology (indirect effect) —-0.00 —-0.00 0.00
Rumination
Pca-ErR 0.21 0.16 0.26
PER— psychopathology 0.33 0.24 0.41
Bca- psychopathology 0.27 0.21 0.33
Peaer * PER—psychopathology (indirect effect) 0.07 0.04 0.09
Reappraisal
Pca-Er —0.06 -0.10 —-0.02
PER— psychopathology —-0.10 —-0.16 —0.05
Bca—psychopathology 0.34 0.28 0.40
Pca—ER * PER—psychopathology (indirect effect) 0.01 0.00 0.01
Suppression
Pea—Er 0.17 0.12 0.21
PER—psychopathology 0.18 0.12 0.24
Bca—psychopathology 0.28 0.19 0.36
Peaser * PER—psychopathology (indirect effect) 0.03 0.02 0.04

Note. Abbreviations: CA, childhood adversity; ER, emotion regulation; LLCI,
lower level confidence interval; ULCI, upper level confidence interval.
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we categorized studies based on all but the latter three criteria, for
which there were too few high-quality studies. Specifically, studies that
met all these criteria were considered high-quality, and those failing to
meet any of these criteria were considered low-quality. We followed up
the mediation models (Stage 2) separately in the high- and low-quality
subgroups, and compared between these models (Supplementary
Table 3). In which emotion regulation difficulties and rumination were
concerned, we replicated the original results in both subgroups and the
difference between models was not significant. Similarly, all paths and
the indirect effect were replicated in both high- and low-quality studies
on suppression, but there was a significant difference between models.
In studies on reappraisal, all paths and the indirect effect were replicated
only in the high-quality studies subgroup, and the difference between
models in the high- and low-quality subgroups was significant. The path
from reappraisal to psychopathology, and the indirect effect of child-
hood adversity on psychopathology through reappraisal were not sig-
nificant in the low-quality subgroup. In the distraction sample, all paths
(except that from childhood adversity to psychopathology) and the in-
direct effect were not significant in the low-quality subgroup, replicating
the original analysis. In the high-quality subgroup, however, the path
from distraction to psychopathology became significant, while the path
from childhood adversity to distraction and the indirect effect remained
non-significant. As expected, the difference between models was
significant.

4. Discussion

The present meta-analysis found consistent evidence for a mediating
role of emotion regulation in the relation between childhood adversity
and psychopathology. This view was supported in multiple analyses
focused on several distinct emotion regulation measures, and across a
wide range of symptoms of psychopathology. The data reported in this
paper complement and extend previous meta-analyses on childhood
adversity and emotion regulation (Gruhn & Compas, 2020; Lavi, Katz,
etal., 2019). First, the present study extends the analysis to symptoms of
psychopathology using a two-stage structural equation modeling
approach to examine both direct and indirect pathways between child-
hood adversity, emotion regulation, and psychopathology. This has
allowed us to test the hypothesis that emotion regulation is a mechanism
underlying enhanced vulnerability to psychopathology. Second, the
present analyses also include studies of adults, which comprise the
largest part of the literature, as well as clinically relevant emotion
regulation strategies that have not been previously analyzed (e.g.,
rumination, reappraisal). Finally, studies included in the present anal-
ysis investigated a wide array of childhood negative event exposures,
including maltreatment, peer victimization, extreme poverty, severe
illness, parental psychopathology, and natural disasters. Together, these
studies suggest that the negative consequences of childhood adversity on
emotion regulation and psychopathology are not limited to childhood
maltreatment and warrant a broader perspective on the dimensions of
adversity.

4.1. Adaptive and maladaptive aspects of emotion regulation

The hypothesized indirect effect of childhood adversity on psycho-
pathology was supported by both broad measures of emotion regulation
(i.e., difficulties), and measures of the habitual use of specific emotion
regulation strategies. Furthermore, among process measures, both
higher habitual use of typically maladaptive strategies (i.e., rumination,
suppression) and lower habitual use of typically adaptive strategies (i.e.,
reappraisal) played a mediator role in the relation between childhood
adversity and psychopathology. In terms of effect sizes, emotion regu-
lation difficulties, rumination and suppression showed medium and
large associations, whereas reappraisal showed small associations with
both childhood adversity and psychopathology. In the case of emotion
regulation difficulties, the larger effect sizes may be explained by the
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broader conceptual approach underlying these measures, which in-
cludes both emotionality and regulation, compared to the more focused
domain of process measures. The larger relations showed by rumination
and suppression relative to reappraisal, however, could suggest that the
emotion regulation mechanisms that intervene between childhood
adversity and psychopathology involve mostly an enhanced use of
maladaptive strategies, and to a lesser extent, a reduced use of adaptive
strategies. This is in line with previous evidence in psychopathology (e.
8., Aldao & Nolen-Hoeksema, 2010; D’Avanzato, Joormann, Siemer, &
Gotlib, 2013; Hilt & Pollak, 2013), but should be interpreted with
caution considering that we could not compare between models
involving different strategies. Moreover, recent evidence suggests that
the costs and benefits of emotion regulation strategies largely depends
on context, and the adaptive vs. maladaptive distinction should be
reconsidered (Sheppes, 2020).

The association between childhood adversity and the habitual use of
distraction was not significant in the present analyses (see also Gruhn &
Compas, 2020), and neither was the indirect effect of childhood
adversity on psychopathology through distraction. One explanation may
be the failure to distinguish between cognitive and behavioral means of
distraction in previous studies (Zimmer-Gembeck & Skinner, 2011).
While both involve moving attention away from emotional events,
cognitive distraction also requires the generation of a neutral thought or
image on which to refocus attention, which may make it relatively more
effortful than behavioral distraction and more susceptible to individual
differences (e.g., Hilt, Leitzke, & Pollak, 2017; Shaw, Hilt, & Starr,
2019). It is also noteworthy that the association between distraction and
psychopathology was significant when the analysis focused on high-
quality studies. Therefore, future studies should be mindful of the dis-
tinctions between multiple forms of distraction, and avoid biases in
research design such as failing to include controls for groups selected for
childhood adversity or psychopathology, and using instruments with
unknown validity.

4.2. Moving toward multiple mechanisms

The direct pathway between childhood adversity and psychopa-
thology was also significant in models that included the indirect effect,
suggesting that emotion regulation can only partially account for the
association between childhood adversity and psychopathology. This is
in line with the view that multiple mechanisms are needed to account for
how childhood adversity is associated with a wide range of mental
disorders. For instance, alterations of reward processing at the neural
and behavioral level have been found in childhood adversity (e.g., Birn,
Roeber, & Pollak, 2017; Dennison et al., 2019; Dillon et al., 2009) and a
recent meta-analysis has supported these associations (Oltean, Miu, &
Szentagotai-Tatar, 2022). Executive functioning is another domain that
may be affected by childhood adversity (e.g., den Kelder, Van den Akker,
Geurts, Lindauer, & Overbeek, 2018; Harms, Bowen, Hanson, & Pollak,
2018). One of the challenges for future studies is to assess multiple
mechanisms concurrently and characterize their specific contributions.

4.3. Clinical implications

Having supported the mediator role of emotion regulation has
important implications for mental health interventions in childhood
adversity. On the one hand, emotion regulation could be targeted in
prevention programs for reducing the risk of psychopathology in in-
dividuals with childhood adversity. A variety of emotion regulation
training approaches are available and have shown promising results in
reducing rumination (e.g., Hilt & Pollak, 2012; Yasinski, Hayes, &
Laurenceau, 2016) and enhancing reappraisal (e.g., LeBlanc, Uzun,
Aydemir, & Mohiyeddini, 2020; Liu, Ein, Gervasio, & Vickers, 2019),
resulting in decreased stress reactivity and symptoms of psychopathol-
ogy in healthy samples. On the other hand, psychotherapy could
increasingly focus on emotion regulation, especially considering that
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individuals with childhood adversity show reduced response to generic
clinical interventions (Nanni et al., 2012). While cognitive restructuring
(i.e., reappraisal) has long been an important component of cognitive-
behavioral psychotherapy, and third-wave psychotherapies have
focused on emotional acceptance (which is included in assessments of
emotion regulation difficulties), new approaches (e.g., Renna, Quintero,
Fresco, & Mennin, 2017) have been recently developed, which harness a
wider range of emotion regulation processes in psychotherapy and
target individuals with high levels of chronic distress.

4.4. Limitations

One of the limitations of the present study is that we examined a
saturated model (i.e., including all possible pathways between vari-
ables), which has perfect fit to the data, and we could not compare
alternative models. More comprehensive models would allow us to
investigate the relative contribution of multiple forms of emotion
regulation such as, for example, maladaptive (e.g., rumination, sup-
pression) compared to adaptive (e.g., reappraisal) strategies. To date,
these analyses are not possible given that the large majority of studies
have assessed only one emotion regulation dimension.

Another limitation is related to heterogeneity in study quality, which
may have biased the present results. While our findings on emotion
regulation difficulties, habitual rumination and habitual suppression
held in both high- and low-quality studies, the mediator role of reap-
praisal was replicated only in high-quality studies. Furthermore, these
follow-up analyses focused only on a subset of quality criteria. The
remaining criteria were met by a small number of studies and using them
would have resulted in too few high-quality studies to run the analyses.
Specifically, most studies failed to substantiate clinical status in puta-
tively non-clinical samples, to use representative samples, and to use
multiple informants in childhood adversity assessments.

File drawer effects may have also influenced our findings considering
that, in the absence of an established method in two-stage structural
equation modeling, we could not investigate publication bias. Finally,
we acknowledge the failure to preregister the meta-analysis as a po-
tential limitation.

4.5. Future directions and conclusions

Most studies that were included in the present meta-analysis assessed
multiple types of childhood adversity and either examined their cumu-
lative effect or tried to isolate their specific effects on emotion regulation
and psychopathology. The former approach has been criticized for
making the assumption that all types of childhood adversity weigh
equally, and the latter is critically limited by the high co-occurrence of
childhood adversity types. Smith and Pollak (2020) have recently
argued that childhood adversity types are socio-legal categories, and
may not map well onto developmental and neural processes. In contrast,
childhood adversity characteristics such as developmental age at first
exposure, chronicity, and severity may account for significant hetero-
geneity in long-term neuropsychiatric effects (Smith & Pollak, 2020). An
early illustration was provided by the first study on childhood adversity
and emotion regulation (Leitenberg et al., 1992), which assessed mul-
tiple characteristics of adversity and found that age at first exposure and
chronicity were associated with emotion regulation. However, to date,
this approach has been used in only a handful of studies on emotion
regulation, uncovering more negative effects related to the earlier onset
(Dunn, Nishimi, Gomez, Powers, & Bradley, 2018; Kim & Cicchetti,
2010) and the chronicity of childhood adversity (Ehring & Quack, 2010;
K. L. Thompson, Hannan, & Miron, 2014). More extensive investigations
of childhood adversity characteristics could shed light on important
regularities (e.g., sensitive periods, dose-response effects) in the impact
on emotion regulation and psychopathology.

One of the major challenges that lie ahead is related to defining
severity of childhood adversity. The present sample of studies illustrates
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the multitude of ways in which childhood adversity severity has been
assessed until now, either in terms of greater number of adverse events,
affective relation to the perpetrator, lower age at exposure, score above
threshold sensitive to concordance with a parallel measure (e.g., inter-
view) or to risk of psychopathology, and stressful impact of the adverse
experience. The heterogeneity of severity approaches makes it difficult
to integrate findings across studies, and underscore the need to develop
and use consensus measures. The next generation of studies should also
capitalize on current evidence that a wide range of adverse events have
similar negative effects (Cronholm et al., 2015; Finkelhor, Shattuck,
Turner, & Hamby, 2015; Smith & Pollak, 2021), and adverse events tend
to co-occur (Green et al., 2010; Kessler et al., 2010; Smith & Pollak,
2020). This will involve the development of more comprehensive in-
struments and analytic approaches that account for multicollinearity.

Future studies could also investigate the relation between childhood
adversity and individual differences in multiple stages of emotion
regulation. While the present results speak of differences in the strategy
selection stage, little is known about the impact of childhood adversity
on strategy implementation and monitoring (Sheppes, Suri, & Gross,
2015). Limited evidence indicates that childhood adversity is not asso-
ciated with altered implementation of reappraisal (e.g., Bilc et al., 2018;
Miu et al., 2016), although differences at the neural level have shown a
moderator role in the relation between childhood adversity and psy-
chopathology (Rodman, Jenness, Weissman, Pine, & McLaughlin,
2019). In contrast, childhood adversity may be associated with
enhanced expressive suppression ability (Luterek, Orsillo, & Marx,
2005), blunted expression ability (Pitur & Miu, 2020), and reduced
expressive flexibility (i.e., the capacity to switch between expression of
emotion and expressive suppression according to context demands)
(Pitur & Miu, 2020).

In conclusion, the present meta-analytic results support the hy-
pothesis that emotion regulation is one of the mechanisms underlying
the association between childhood adversity and risk of psychopathol-
ogy, and provide compelling grounds for focusing on emotion regulation
in prevention and intervention efforts.
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