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ARTICLE INFO ABSTRACT

Keywords: Objectives: Non-suicidal self-injury (NSSI) is the intentional and deliberate damage to an individual’s own body
E"P‘?‘ri‘e“ﬁa‘l avoidance tissue without the intent to suicide. Individuals who have higher self-reported levels of experiential avoidance
ls\leslé-llnlury are more likely to report a history of NSSI. The current study systematically reviewed the literature and meta-

analysed studies assessing associations between experiential avoidance and self-injury.

Method: An extensive review was conducted of several databases (including ProQuest, Joanna Briggs, Web of
Science, PsychArticles, PubMed, Scopus, and Ovid). Nineteen articles (two dissertations) met the inclusion
criteria for the systematic review and 14 were analysed in a Robust Bayesian Meta-analysis. This review was
registered through PROSPERO (CRD42020198041).

Results: There was a small to medium, pooled effect size (d = 0.48, 95 % Credibility Interval 0.00-0.85). There
was strong evidence for this effect size (Bayes Factor = 12.16), although there was considerable heterogeneity
between studies (t =0.68, 95 % CI [0.44, 0.1.05]). The analysis testing whether these findings may be due to
publication bias was inconclusive (Bayes Factor = 2.45).

Limitations: The majority of studies included were cross-sectional, in English, and most studies were of university
students. While some studies reported on recency/frequency of NSSI there was not enough data to conduct meta-
analysis.

Conclusion: These results suggest there is a robust association between history of NSSI and experiential avoid-
ance. However, as most studies operationalise avoidance as a unidimensional construct, it is not clear which

Shared variance
Meta-analysis

aspects of avoidance differentiate individuals with and without a history of NSSI.

Non-suicidal self-injury is the intentional and deliberate damage to
an individual’s own body tissue in the absence of suicidal intent (In-
ternational Society for the Study of Self-injury, 2022). Common methods
of self-injury include, but are not limited to, cutting, burning, and
scratching (Klonsky and Muehlenkamp, 2007). Self-injury is a prevalent
behaviour within community samples, with 17 % of adolescents, 13 % of
young adults, and 5 % of older adults reporting a history of self-injury
(Swannell et al., 2014). The prevalence increases within inpatient
samples with 20 % of adults and 40-80 % of adolescents reporting a
history of NSSI (Briere and Gil, 1998; Darche, 1990; DiClemente et al.,
1991; Nock and Prinstein, 2004). There are a number of reasons in-
dividuals engage in NSSI, including self-punishment and anti-
disassociation, but the main reason given for engagement is emotion
regulation (Taylor et al., 2018). Although individuals engage in NSSI
without the intention to suicide, it is one of the most salient predictors of

future suicide attempts (Franklin et al., 2017; Kiekens et al., 2018;
Ribeiro et al., 2016). While self-injury is reported to be a robust pre-
dictor of future suicide attempts, it is imperative that we also consider
that both self-injury and suicide are frequently under reported (Pompili
et al., 2012; Stanley et al., 2018). As such, efforts to understand factors
that may initiate and maintain NSSI have been researched, to develop
early interventions and treatments.

One such factor is experiential avoidance. Experiential avoidance is
defined as an individual’s inability or unwillingness to experience un-
comfortable internal experiences such as thoughts, feelings, and emo-
tions (Hayes et al., 1999). These internal experiences are often
purported to be distressing for the individual (Gamez et al., 2011). A
number of models of self-injury highlight the role of experiential
avoidance in predisposing individuals to engage in NSSI (Chapman
et al., 2006; Hasking et al., 2017; Nock, 2009; Selby and Joiner, 2009).
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The Experiential Avoidance Model suggests that all individuals sit on a
continuum of wanting to avoid unpleasant internal experiences and
individuals at the higher end of this continuum are posited to be more
likely to engage in self-injury to regulate their emotions (Chapman et al.,
2006). Engaging in self-injury helps distract from what individuals are
feeling, which can in turn create a negative feedback loop with self-
injury becoming effective emotion regulation strategy when these un-
wanted feelings occur.

A number of studies have explored the link between experiential
avoidance and NSSI, with mixed results. Studies of the associations be-
tween experiential avoidance and history of NSSI, using the Acceptance
and Action Questionnaire (AAQ; Anderson and Crowther, 2012; Hayes
et al., 2004; Horgan and Martin, 2016), found that individuals with a
recent history of NSSI were more likely to report experiential avoidance
than those who no longer self-injured, and those who reported no history
of engagement in NSSI. In contrast, using the Brief Experiential Avoid-
ance Questionnaire (BEAQ; Gamez et al., 2014; Greene et al. (2019)
found that experiential avoidance was not significantly associated a
history of engagement in NSSI. Experiential avoidance has also been
associated with frequency, recency (within the last 12 months), and
severity of engagement in NSSI (Hu et al., 2021; Nielsen et al., 2017;
Singhal et al., 2021).

Brereton and McGlinchey (2020) conducted a systematic review of
the literature around NSSI, emotion regulation, and experiential
avoidance. In their study they found support for the role of experiential
avoidance in NSSI engagement. However, due to the search criteria
requiring both emotion regulation and experiential avoidance to be
included, this may have resulted in the exclusion of studies that only
focused on experiential avoidance. Furthermore, this study only pro-
vided a qualitative review of the literature; including a quantitative
(meta-analysis) summary would allow for a precise indication of size of
effect between experiential avoidance and NSSI. A recent study by
Angelakis and Gooding (2021) also looked at the role of experiential
avoidance in NSSI and suicidal ideation. Overall a small effect size was
found between experiential avoidance and NSSI; however, grey litera-
ture was excluded from Angelakis and Gooding’s (2021) study, which
could inflate potential publication bias. Consequently, to date there is
still not a systematic review/meta-analysis that focusses purely on the
association between experiential avoidance and NSSI. Given that expe-
riential avoidance is purported to play such a central role in our current
understanding of why people engage in NSSI, is it important that we
provide a synthesis of the existing literature in this area.

To extend on the previous synthesis of literature in this area, the aim
of this study is to critically evaluate, meta-analyse using a Bayesian
approach, and compare associations between experiential avoidance
and NSSI. Specifically, we predict there will be a strong, positive asso-
ciation between experiential avoidance and NSSI. Additionally, poten-
tial moderators of the relationship (age, gender, population, measure of
experiential avoidance) will be explored.

1. Method
1.1. Procedure

The study was registered with PROSPERO (CRD42020198041) and
followed The Preferred Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA) guidelines (Page et al., 2021). When con-
ducting systematic reviews it is recommended that at least four data-
bases are searched in order to ensure efficient search results (Bramer
et al., 2017). Given the overlap between databases and due to our in-
terest in single study designs, the following databases were searched
Joanna Briggs, Ovid — All Journals, ProQuest, ProQuest Dissertations,
PsycArticles, PubMed, Scopus, and Web of Science. Search terms are
listed in Table 1. Initial searches were conducted between the 29th of
November and the 2nd of December 2021. A second search was con-
ducted on the 5th April 2022 to capture more recent publications. All
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Table 1
Search terms.

Experiential avoidance Non-suicidal Self-injury (papers published since 2006)

Avoid* OR distract* OR
escap*

self-injur* OR selfinjur* OR selfharm OR self-harm OR
self-mutilat* OR selfmutilat* OR parasuicid* OR para-
suicid*

Limits applied Published since 2006 and published in English

searches were conducted by the first author. Inclusion criteria were as
follows: (1) articles published in English; (2) quantitative design that
allowed calculation of effect sizes (i.e. means, standard deviations, effect
sizes); (3) human participants; (4) articles related to NSSI published
after 2006 (when International Society for the Study of Self-injury
published a comprehensive definition of NSSI; International Society
for the Study of Self-Injury, 2006). Exclusion criteria included: (1)
qualitative studies that excluded calculation of effect sizes, (2) NSSI due
to genetic disorder, developmental disorder, or psychosis, (3) systematic
reviews/meta-analysis, (4) animal studies. Reference lists of articles
included in the study were scanned to locate any additional studies not
located by the initial searches. Key authors were also contacted for
unpublished data and additional information required for inclusion in
meta-analysis.

The identification, screening, eligibility, and inclusion procedures
are summarised in Fig. 1. At each step of the PRISMA screening protocol,
three additional researchers checked 20 % of the eligible studies.
Document screening of titles, abstracts, and full text was independently
screened by the primary author. As per PRISMA guidelines 20 % of the
total documents was screened by three independent reviewers. An
agreement rate of 91.74 % was achieved (Fleiss Kappa = 0.45).

1.2. Study quality and risk of bias

Study quality and risk of bias were assessed using a tool adapted from
the Agency for Healthcare Research Quality (Williams et al., 2010) that
has been used in past NSSI systematic reviews to assess quality of articles
(Greene et al., 2019; Taylor et al., 2018). Studies were assessed to
determine whether they met methodological safeguards and quality
checks that assesses bias (i.e. unbiased selection of sample, adequate
description of sample, validated measure of NSSI and experiential
avoidance, adequate handling of missing data).

1.3. Data management and extraction

Reported descriptive statistics were used to calculate standardised
effect sizes of the mean difference and their variance (Cohen’s d). If data
provided did not allow for calculation of appropriate effect size, authors
were contacted. In NSSI literature some studies reported history,
recency (within last 12 months), frequency, and severity of NSSI. For the
meta-analysis, only history is reported as there were not enough studies
to meta-analyse the other variables. However, these are all reported in
the systematic review.

1.4. Data analysis strategy

Prior to analysis the relationship between history, frequency, and
recency of NSSI (where possible) and experiential avoidance was
examined by converting all effect sizes to standardised mean differences
(Cohen’s d) using the “Practical Meta-Analysis Effect Size Calculator”
online calculator (www.campbellcollaboration.org). Robust Bayesian
Meta-analysis was conducted in JASP v0.14 (JASP Team, 2022). Robust
Bayesian analysis allows for prior distributions of specific biases to be
considered (Higgins et al., 2019). It also allows for the stimulation of
studies that may have not been published thereby allowing for a more
accurate reporting of publication bias (Givens et al., 1997). The pre-
dictive quality of two rival hypotheses is quantified with Bayes factors
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Records identified in initial database
searches (k = 11750)

Updated search conducted 5/4/2021
(k=197)

Records after duplicates removed (k =
10052)

Updated search conducted 5/4/2021
(k = 160)

!

Titles screened (k = 10052)

Updated search conducted 5/4/2021
(k = 160)

\i
Abstracts screened (k = 239)
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Records removed (k = 9813; 9487
excluded on title, 326 additional
duplicates)

Updated search conducted 5/4/2022 (k
= 154; 134 excluded on title, 20
additional duplicates)

Records removed (k = 172)

Updated search conducted 5/4/2021
(k=6)

v

Full-texts screened (k = 67)

Updated search conducted 5/4/2021
(k=2)

Records removed (k = 49)
Records removed due to: avoidance

Updated search conducted 5/4/2021
(k=4)

v

Studies included in qualitative synthesis
(k=18)

Updated search conducted 5/4/2021
(k=1)

v

Studies included in quantitative
synthesis (k = 13)
Updated search conducted 5/4/2021
(k=1)

v

conflated with other construct, no
measure of avoidance used, measure of
avoidance not capturing experiential
avoidance,definition of avoidance, not
capturing history of NSSI, statistics not
available/ not responding to email

Updated search conducted 5/4/2021
(k=3)
Records removed due to: previously
included

Fig. 1. PRISMA study screening procedure.

(van Doorn et al., 2021). Bayes factors between 1 and 3 are considered
weak evidence, 3 to 10 moderate evidence, and Bayes factors greater
than 10 are considered strong evidence for the proposed hypothesis
(Jeffreys, 1939). Strength and interpretation of effect sizes was assessed
in accordance with Cohen’s guidelines (Cohen, 1988).

2. Results
2.1. Qualitative reviews

Overall, our search strategy identified 11,750 results. After removal
of duplicates, screening of titles, abstracts, and full text 19 articles (two
dissertations) were retained. Of these 14 met the criteria for the quan-
titative synthesis (Fig. 1). Fourteen studies contributed 16 independent
effect sizes for the relationship between experiential avoidance and
history of NSSIL

A total sample size of 13,820 with a weighted mean age of 20.08 (SD
= 3.90; this excludes Hu et al. (2021) who did not provide mean age or
standard deviation). Of the total sample 5,012 (36.27 %) reported a
history of NSSI. Participants were primarily university students and
studies were predominantly conducted in the USA and Australia (see
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Table 2). Findings have been categorised by sample population.

2.1.1. University students

Seven research groups published 12 studies that examined the as-
sociation between NSSI and experiential avoidance among university
students (Anderson, 2009; Anderson et al., 2018; Anderson and
Crowther, 2012; Bentley et al., 2015; Gratz et al., 2010; Greene et al.,
2019; Haywood et al., 2022; Horgan and Martin, 2016; Liu et al., 2021;
Singhal et al., 2021; Steele, 2017; Turner et al., 2015). Experiential
avoidance was positively associated with NSSI (Anderson et al., 2018;
Anderson and Crowther, 2012; Gratz et al., 2010; Haywood et al., 2022;
Horgan and Martin, 2016; Liu et al., 2021; Turner et al., 2015).
Anderson and Crowther (2012) and Greene et al. (2019) reported that
participants with a history of NSSI reported higher scores on measures of
experiential avoidance than those with no history of NSSI. Turner et al.
(2015) reported positive associations between experiential avoidance
and NSSI among Asian and Caucasian participants, but these were only
significant among Asian participants. Likewise, Horgan and Martin
(2016) reported significant differences in experiential avoidance among
individuals who had recently engaged in NSSI and those who had no
history of NSSI, as well as individuals with a current history of NSSI and
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Table 2
Document inclusion.
Author Year Country Typeof C Population N Age Gender NSSIN (%  Measure Measure Results
article or M(SD) of total of NSSI of EA
NC sample)
# Anderson 2009 USA Thesis NC Undergrad 95 18.97 67 %F 95 DSHI AAQ Experiential avoidance
(1.90) (100 %) was not significantly
correlated with NSSI
(r = 0-.05, p = .62)
d = -0.10, SE = 0.01
# Anderson 2012 USA Journal NC Undergrad 214 18.86 70 % F 95 (44 %) DSHI AAQ d=0.43,SE = 0.14
and (1.97)
Crowther
#  Anderson 2018 USA Journal NC  Undergrad 230 1876 100 % 230 DSHI AAQ d =0.37, SE = 0.09
et al. (2.99) F (100 %)
Bentley 2015  USA Journal NC  Undergrad 150 18.77 71.3 % 150 ISAS MEAQ No overall score of
et al. (0.97) F (100 %) experiential avoidance
n =146 and NSSI. Reported on
frequency, recency,
and severity. Used the
MEAQ and reported
only procrastination
was correlated with
NSSI severity.
Frequency and recency
of NSSI were not
associated with any
other aspects of
experiential
avoidance.
Brausch 2019 USA Journal NC Adolescents 436 13.19 52.7 % 75 ISAS AAQ-II
and (1.19) F (17.2 %)
Woods
#  Gratzetal. 2010 USA Journal NC  Undergrad 392  20.25 74 % F 101 DHSI AAQ Categorised as high
(2.46) (26 %) BPD and Low BPD.
Experiential avoidance
was associated with
DSH frequency in low
BPD group (r = 0.35,
p<.01).
d=0.32,SE=0.12
# Greene 2019 Australia  Journal NC Undergrad 778 22.27 77.1 % 126 ISAS BEAQ d = 0.40, SE = 0.10
et al. (6.71) F (16 %)
#  Haywood 2022  Australia  Journal NC  Undergrad 487  21.36 74 % F 191 ISAS BEAQ d = 0.41, SE 0.09
et al. (2.48) (40 %)
#  Horgan 2016  Australia  Journal NC Community 215 20.09 79.1 % 63 NSM AAQ d =0.02, SE = 0.15
and and (4.23) F (29.3 %)
Martin University
students
(96.5%
students)
#  Howe- 2012  USA Journal NC  School 211 16.22 50.7 % 72 (34%) m-DSHI RAFQY d =0.29, SE = 0.15
Martin children (1.23) F
et al.
# Hu et al. 2021 China Journal C Adolescents 250 not 62%F 120 ANSBQ AAQ-II d =1.90, SE = 0.15
specified (48 %)
but
selection
criteria 12
-18
# Liu et al. 2021 China Journal NC Undergrad 6763 21.00 56.6 % 1404 NSSQ AAQ -1I d =0.37,SE = 0.03
(College) (3.51) F (20.8 %)
CSA and
NSSI
#  Nielsen 2016 UK Journal NC  University 1332 19.57 75.2 % 1173 ISAS AAQ-II d =0.07, SE = 0.03
et al. students and (6.22) F (88.1 %)
community
Nielsen 2017 UK Journal NC Community 313 19.78 81%F 313 ISAS MEAQ
et al. (3.48) (100 %)
Singhal 2021 India Journal NC  Undergrad & 353  20.69 58.3 % 352 ISAS BEAQ
et al. Postgrad (1.72) F (100 %)
#  Steele 2017  USA Thesis NC  Undergrad 100 21.6 87.7 % 35(35%) ISAS AAQ d=2.92, SE =0.39
(5.43) F
#  Turner 2015  Canada Journal NC  Undergrad 931  20.26 71.3 % 202 DSHI AAQ d =0.28, SE = 0.10
et al. (3.22) F (21.7 %) (Asian)
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Author Year Country Typeof C Population N Age Gender NSSIN (%  Measure Measure Results
article or M(SD) of total of NSSI of EA
NC sample)
d =0.20, SE = 0.10
(Caucasian)
Vorous 2009 USA Thesis C Individuals 44 353 95 % F 44 SHI AAQ
with BPD (12.6) (100 %)
attending
mental health
facilities
# Xavier 2018 Portugal Journal NC Adolescents - 776 14.44 52.4 % 171 RSIA - AFQ-Y d =0.85, SE = 0.15
et al. School (1.76) F (22 %) PORT (Male)
d=0.61, SE =0.11
(Female)

Notes: # - included in meta-analysis; NC — Non-clinical,C- clinical; DSHI - Deliberate Self-harm Inventory, ISAS — Inventory of Statements about Self-injury, NSSQ —
Non-suicidal Self-injury Questionnaire, RSIA - PORT - Risk-taking and Self-harm Inventory for Adolescents - Portuguese Version, SHI - Self-harm Inventory, NSM —
Non-standardised Measure, m-DSHI — Modified version of Deliberate Self-harm Inventory, ANSBQ — Adolescent Nonsuicidal Self-injury Behaviour Questionnaire, AAQ
-Acceptance and Action Questionnaire, AAQ -II — Acceptance and Action Questionnaire II, MEAQ — Multi-dimensional Experiential Avoidance Questionnaire, BEAQ —
Brief Experiential Avoidance Questionnaire, RAFQY — Revised Avoidance and Fusion Questionnaire for Youth, EAQ — Emotional Avoidance Questionnaire, AFQ-Y —

Avoidance and Fusion Questionnaire — Youth; All studies were correlational.

individuals had previously engaged in NSSI. However, no differences
were found between individuals who no longer engaged and individuals
with no history of NSSI. Steele (2017) reported that individuals with a
history of NSSI reported significantly more experiential avoidance than
individuals with no history of self-injury. Significant positive correla-
tions were reported between experiential avoidance and frequency of
NSSI engagement (Anderson et al., 2018; Gratz et al., 2010).

In contrast, experiential avoidance and NSSI were not significantly
correlated in a study by Anderson (2009). Singhal et al. (2021) also
reported no associations between experiential avoidance and NSSI, all
participants in this study reported a history of self-injury.

2.1.2. Adolescents

Four studies explored the association between experiential avoid-
ance and self-injury among adolescents (Brausch and Woods, 2019;
Howe-Martin et al.,, 2012; Hu et al., 2021; Xavier et al., 2018). All
studies looked at the relationship between experiential avoidance and
history of self-injury and found positive associations. Howe-Martin et al.
(2012) also explored the association between experiential avoidance
and frequency of engagement in NSSI. There was a significant, positive
association between frequency of engagement in NSSI for females, but
not for males. Conversely Xavier et al. (2018) found significant, positive
associations between experiential avoidance and NSSI for both males
and females. Hu et al. (2021) also found a positive association between
experiential avoidance and severity of NSSI. Brausch and Woods (2019)
reported a positive interaction between experiential avoidance and
NSSI, when exploring if NSSI moderated the relationship between
experiential avoidance and suicidal ideation.

2.1.3. Adults

2.1.3.1. Community. Two studies explored the association between
experiential avoidance and NSSI among community samples (Nielsen
et al., 2016, 2017). Nielsen et al.” (2016) initial study looked at history
of NSSI, whereas the 2017 study explored the association between
experiential avoidance and both recency and frequency of engagement
in NSSI. Experiential avoidance was associated with history of engage-
ment in NSSI but not recency or frequency.

2.1.4. Clinical samples

Vorous (2009) looked at the relationship between experiential
avoidance and NSSI within clinical populations (participants recruited
from mental health facilities). Frequency of engagement of NSSI was
positively associated with experiential avoidance among participants
with a diagnosis of borderline personality disorder.

474

2.2. Robust Bayesian Meta-analysis

Fourteen articles were included in the Bayesian meta-analysis. All
studies were cross sectional and examined the relationship between
experiential avoidance and history of engagement in self-injury and
were of reasonable to good quality (Table 3). While some studies did
report on the link between experiential avoidance and recency (3;
Anderson and Crowther, 2012; Nielsen et al., 2016), frequency (5; Gratz
et al., 2010; Howe-Martin et al., 2012; Nielsen et al., 2016; Turner et al.,
2015; Vorous, 2009), and severity (2; Anderson and Crowther, 2012; Hu
et al., 2021) of self-injury, there were either too few studies or insuffi-
cient quantitative information to calculate pooled effect sizes. As such,
analyses were only conducted to explore the relationship between
experiential avoidance and history of NSSI.

2.2.1. Weighted related outcomes

The output from the Robust Bayesian Meta-analysis demonstrated
strong support for an association between experiential avoidance and
history of NSSI (Bayes factor = 12.16), rather than for the alternative
hypothesis that there is no association. Bayes factors were greater than
10, which as discussed previously indicate strong support for the pro-
posed hypothesis (Jeffreys, 1939; see Table 4). The forest plot indicated
a small to medium overall effect size (Fig. 2; Cohen, 1988).

There was strong evidence that heterogeneity was present within the
pooled studies (Bayes factor = 2.891e102). We are unable to say with
certainty if publication bias was present (Bayes factor = 2.39). Funnel
plots have been reported to be an overall measure of small study effects,
with publication bias being a component of that (Sterne and Harbord,
2004). Given this, in Bayesian meta-analysis the publication bias is
assessed via the publication bias reported in the model output and not
funnel plots. Average estimates for effect size and homogeneity are re-
ported in Table 5.

2.2.2. Moderators

To assess potential moderators a meta-regression analysis using
Hedges method was conducted, using traditional meta-analysis, to test if
the measure of experiential avoidance, country of study (USA/Canada,
UK/Europe, China, and Australia), population (university, adolescents,
and community), and age (under 18, over 18) were moderators. Measure
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Table 3
Document quality checks.
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Authors Unbiased selection of Adequate description of

Validated measure for

Validated measure for Adequate handling of

sample sample determining NSSI determining EA missing data
Anderson (2009) Yes Yes Yes Yes Yes
Anderson and Crowther Yes Yes Yes Yes Not reported
(2012)
Anderson et al. (2018) Yes Yes Yes Yes Yes
Bentley et al. (2015) Yes Yes Yes Yes Not reported
Gratz et al. (2010) Yes Yes Yes Yes Not reported
Greene et al. (2019) Yes Yes Yes Yes Yes
Haywood et al. (2022) Yes Yes Yes Yes Yes
Horgan and Martin Yes Yes No Yes Not reported
(2016)
Howe-Martin et al. Yes Yes Partial Yes Partial
(2012)
Hu et al. (2021) Yes Yes Yes Yes Not reported
Liu et al. (2021) Yes Partial Partial Yes Not reported
Nielsen et al. (2016) Yes Yes Yes Yes Partial
Nielsen et al. (2017) Yes Yes Yes Yes Partial
Singhal et al. (2021) Yes Yes Yes Yes Yes
Steele (2017) Yes Yes Partial Yes Partial
Turner et al. (2015) Yes Yes Yes Yes Not reported
Xavier et al. (2018) Yes Yes Yes Partial Yes

Table 4
Model summary table of Bayes factors for effect size, heterogeneity, and publi-
cation bias.

P(M|data)* Inclusion BF®
Effect 0.92 12.16
Heterogeneity 1.00 2.891e+102
Publication bias 0.71 2.45

# P(M|Data) is the level of certainty that we have in the model after we have
included our data. Data close to 1 tells us that we can be confident in our results.
For example, in the above instance we can be certain that there is an effect size
and heterogeneity present in our meta-analysis. However, the publication bias is
still ambiguous as it could still only slightly higher than the original prediction of
0.50.

® Inclusion Bayes factors are a continuous measure to the strength of evidence
for the models.

of NSSI' was not included as a moderator due to only using endorsement
of history rather than the entire measure. Overall I was 99.51 % sup-
porting the results of the Robust Bayesian Meta-analysis that there was a
large percentage of heterogeneity present within the studies. No
moderation effect was found for age, country, or population. Moderation
effects were found for measure of experiential avoidance, specifically
the AAQ-II demonstrated a stronger relationship. However, this only
produced a minimal reduction to the I value (98.90; see Table 6),
therefore not substantially reducing the heterogeneity present across the
studies. Moderating effects for gender were not tested as most partici-
pants were female.

3. Discussion

The current systematic review and Robust Bayesian Meta-analysis
extends previous reviews and provides additional support for the
small to moderate association between experiential avoidance and NSSI
(Angelakis and Gooding, 2021; Brereton and McGlinchey, 2020). We
also found that these associations were moderated measure of experi-
ential avoidance (Acceptance and Action Questionnaire — II). Addi-
tionally, we were unable to rule out publication bias which may suggest

! Measures of NSSI that include checklists of NSSI methods often report
higher prevalence of NSSI (Swannell et al., 2014), however for this study we
generated a dichotomous variable based on endorsement of checklists or
specifying prior engagement in NSSIL.
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that studies finding negative associations or no significant associations
are not being published. However, while an association was found be-
tween experiential avoidance and NSSI, the findings also raise questions
regarding our current understanding of the relationship between the
two. Overall, our findings support the association between experiential
avoidance and NSSI. However, they do highlight the need for more
nuanced measures of capturing experiential avoidance within other
populations (e.g. older adults, in-patients) to provide clarity regarding
the role of experiential avoidance in the onset and maintenance of self-
injury. These more nuanced ways of capturing the construct of experi-
ential avoidance will allow for refinements of existing models of self-
injury and thereby allow for the improvement of targeted in-
terventions to reduce experiential avoidance.

The Experiential Avoidance Model of NSSI was published in 2006
(Chapman et al., 2006), and highlighted the central role that experien-
tial avoidance is purported to play in the onset and maintenance of NSSI.
However, only 19 studies investigating associations between experien-
tial avoidance and NSSI have been published in the last 16 years (14 of
which provided sufficient quantitative data for inclusion in the meta-
analysis). Although a strength of our study was the inclusion of grey
literature, we were only able to find two such studies. Given we were
unable to rule out publication bias, this raises the possibility that null
findings are not being published.

Additionally, the two versions of the Acceptance and Avoidance
Questionnaire (AAQ and AAQ-IL; Bond et al., 2011; Hayes et al., 2004)
were used in 70 % of the studies. The AAQ and AAQ-II were developed
out of Acceptance and Commitment therapy (Hayes et al., 1999; Hayes
et al., 2004) and reportedly focus on experiential avoidance/psycho-
logical inflexibility (Bond et al., 2011; Hayes et al., 2004; Tyndall et al.,
2019). The Acceptance and Avoidance Questionnaire (Hayes et al.,
2004) has been criticised for not uniquely capturing experiential
avoidance and low construct validity. However, the majority of studies
included in the meta-analysis that identified an association between
experiential avoidance and NSSI use this measure. The AAQ has also
been criticised for not capturing experiential avoidance as a construct
but rather being a more a general measure of Acceptance and
Commitment Therapy processes (Chawla and Ostafin, 2007). Further-
more, Chawla and Ostafin (2007) highlighted that the issue was not only
with that lack of specificity of the measure capturing experiential
avoidance but also how experiential avoidance is conceptualised. The
Revised Acceptance and Avoidance Questionnaire (AAQ-II) was created
to address the limitations of the AAQ (Wolgast, 2014). However, this has
also been critiqued for its lack of discriminant validity with the Positive
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Forest Plot of studies included in meta-analysis

Study:

Anderson (2009)
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0.85[0.56, 1.14]

0.48 [0.00, 0.85]

u (averaged)

Fig. 2. Forest Plot of studies included in meta-analysis.

Table 5
Model averaged estimates for effect size and heterogeneity.
95 % CI
Mean Median Lower Upper
Effect size (p) 0.48 0.50 0.00 0.85
Heterogeneity (1) 0.68 0.65 0.44 1.05

Table 6
Moderation effects for measure of experiential avoidance.

Estimate  Standard z P 95 % confidence
error interval
Lower Upper
Intercept 0.21 0.26 0.84 404 -0.29 0.72
Acceptance and
Action 0.98 0.44 225 .024 0.13 1.84
Questionnaire- II
Brief Experiential
Avoidance 0.19 0.55 0.34 731 -0.89 1.26
Questionnaire
Avoidance and
Fusion 0.37 0.48 077 440 —0.56 1.30
Questionnaire -
Youth

Note. Wald test. Acceptance and Action Questionnaire is the comparator. I> =
98.90, 95 % CI [97.33, 99.59].
The p value was in bold as it is the only significant moderator.

and Negative Affect Schedule (PANAS; Watson et al., 1988; Wolgast,
2014). Both the AAQ and the AAQ-II use a unidimensional score for the
measure, which could be conflating psychological inflexibility and
experiential avoidance (Wolgast, 2014).

Psychological inflexibility is defined as an individual’s inability to

fully connect to the present moment without the need for defences and
to remain adaptable while in pursuit of their goals and values (Hayes
et al.,, 2006). Thus, while experiential avoidance and psychological
inflexibility are close-related constructs, they are different and should
not be grouped together in a unidimensional measure, as this prevents us
from identifying whether it is the shared variance that explains the as-
sociation or whether they are uniquely associated with NSSI. Items on
the measure such as “My painful memories prevent me from having a good
life.” or “Worries get in the way of my success.” do not appear to capture
any form of experiential avoidance. Similar concerns regarding over-
lapping constructs have been recently raised in the broader emotion
regulation literature (Haywood et al., 2022; Juarascio et al., 2020). If
the AAQ-II is being used as a measure to capture experiential avoidance
but it is actually a measure of psychological inflexibility, further studies
are required with other measures of experiential avoidance, particularly
studies that allow for comparisons between experiential avoidance and
psychological inflexibility. Additionally, most of the measures assess
experiential avoidance as a unidimensional construct (AAQ, AAQ-II,
BEAQ; Bond et al., 2011; Gamez et al., 2014; Hayes et al., 2004). Un-
fortunately, only two studies (Bentley et al., 2015; Nielsen et al., 2017)
utilised the Multidimensional Experiential Avoidance Questionnaire
(Gamez et al., 2011) however did not report on data in a way that
allowed inclusion in the meta-analysis. Bentley et al. (2015) found that
only procrastination was significantly associated with severity of
engagement in NSSI. Whereas Nielsen et al. (2017) found that only
repression/denial was associated with NSSI in ordered effects (con-
trol<NSSI<NSSI and suicidal behaviour).

Furthermore, of the studies analysed, 70 % were conducted among
university students. Population of sample did not have a moderating
effect within this study, suggesting that the association holds true for all
groups within the meta-analysis. However, as previously mentioned, we
know that the rates of self-injury among clinical samples are elevated
and yet none of the studies included in the meta-analysis were
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conducted within clinical populations (inpatients in psychiatric units/
mental health facilities). Only one study within clinical populations was
found. Vorous (2009) found a significant, positive association between
frequency of NSSI and experiential avoidance within individuals in a
mental health facility with a diagnosis of borderline personality disor-
der. However, this study was not able to be included in the meta-analysis
due to looking at frequency of NSSI rather than history of NSSI. This also
highlights that perhaps the relationship may be dependent on the
outcome of NSSI we are measuring such as history, frequency, recency,
and severity.

3.1. Limitations

First, all included studies are cross sectional in design so temporal
ordering of associations cannot be assumed; longitudinal research is
clearly needed to drive the field forward. Additionally, there is a dearth
of experimental research within the literature. This severely constrains
any conclusions regarding causation, and future experimental work is
needed to address this limitation. Second, most of the participants were
university students; while self-injury is known to be prevalent in this
population (Kiekens et al., 2019), we know that these associations are
also reported to be high among individuals in clinical settings (Briere
and Gil, 1998; Darche, 1990; DiClemente et al., 1991; Nock and Prin-
stein, 2004). Given elevated emotional distress among individuals
seeking treatment, investigating experiential avoidance and NSSI within
this population may be particularly important and should be a priority
for future research. Third, a number of measures are used to assess
experiential avoidance, and some of these have been criticised (e.g.,
AAQ and AAQ-II, Wolgast, 2014). The use of more specific and nuanced
measures of experiential avoidance such as the Multidimensional
Experiential Avoidance Questionnaire (Gamez et al., 2011) could shed
light on the specific aspects of avoidance that are associated with NSSI.
Finally, our review was limited to studies published in English. Given
our analyses were unable to rule out the possibility of publication bias,
more research is needed to ensure confidence that the association be-
tween experiential avoidance and NSSI is robust.

3.2. Future directions and clinical implications

Future research within other samples including adolescents, older
adults, and clinical populations will provide clarity around the role of
experiential avoidance beyond the current study. Additionally, experi-
mental studies are required to further advance our understanding of the
mechanisms associated with experiential avoidance and its influence on
NSSI. Furthermore, while engaging in NSSI is associated with risks, it is
imperative the clinical/therapeutic interventions are person-focused
and assess the client’s needs. Clinical interventions should look at
reducing experiential avoidance, which in turn may prevent or reduce
engagement in NSSI. Techniques from Dialectical Behaviour Therapy
(DBT; Linehan, 1993) including improving distress tolerance, radical
acceptance, and mindfulness may assist in reducing experiential
avoidance. Like NSSI, major depression has also been associated with
suicide (Moitra et al., 2021). Interventions that focus on increasing ex-
ercise have been found to be effective in reducing depression (Murri
et al., 2019).

4. Conclusion

In conclusion, we found support for a small to medium association
between experiential avoidance and history of engagement in NSSI.
However, findings also raised important questions to address moving
forward. Additional research using more nuanced measures of experi-
ential avoidance, in more varied populations (such as clinical and other
age groups), will help provide further clarity on the role that experien-
tial avoidance plays in of the onset and maintenance of NSSI. Further-
more, additional studies looking at the association between experiential
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avoidance and severity/frequency of NSSI and utilising experimental
designs will also allow for a deeper understanding of the role of expe-
riential avoidance. This will allow for further refinement of existing
models of self-injury and provide clarity around targeted intervention
for reducing experiential avoidance. Overall, these finding support the
role of experiential avoidance in self-injury, in community samples, but
highlight the need for more nuanced ways of detailing the role of
experiential avoidance in order to provide more specific models of NSSI
and targeted interventions for clinicians working with individuals with
high levels of experiential avoidance.
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