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Abstract
Background: Non-suicidal self-injury (NSSI) is recognized a serious mental disorder. Its prevalence has
increased in recent years. Emotion regulation has been noted to have important role in mental health
problems. There is evidence in the literature about the relationship between NSSI and emotion regulation.
The studies, however, have reported mixed �ndings, and no comprehensive study has been conducted yet
to address this topic. Therefore, the aim of this systematic review and meta-analysis is to investigate the
relationship between NSSI and emotion regulation.

Methods: All studies published after 1990 that have assessed the relationship between NSSI and emotion
regulation will be eligible. This entails observational-analytic (descriptive or cross-sectional) studies, case-
control studies, cohort studies. There will be no language restriction. Additionally, no limitation will be
imposed regarding age, gender, and nationality of the subjects studied

Discussion: Given the inconsistencies present in the �ndings of primary studies in terms of relationship
between NSSI and emotion regulation strategies conducting such a study seems necessary. The results
of this study could be used to improve our knowledge about NSSI, help revise health policies in the future,
research and education to reduce NSSI burden, and to develop more effective interventions to manage
NSSI.

Systematic review registration: CRD42021226454

Background
According to the de�nition of the International Society for the Study of Self Injury, NSSI is a self-in�icted
damage of body tissue made deliberately without suicidal intent that is culturally unacceptable (1).
Common forms of NSSI include cutting, burning, scratching, peeling of the skin, and hitting (2).
Diagnostic and Statistical Manual of Mental Disorders (DSM-5) has included NSSI in the section of
disorders that requires further research studies and has provided research diagnostic criteria for NSSI (3).

NSSI is considered a serious mental health problem, especially among the youth, which has been
reported in 13-24% of the general population and in about 35% of college students (4) (5). In a study
conducted on 2,130 adolescents, the prevalence of NSSI, was reported as 6.7% (6). Also, the overall
prevalence rate in the community varies between 7 and 47% (7) (8) (9). The Global Burden of Disease
Study (2015) by measuring the disability-adjusted life year (DALY), reported the rate of self-injury as
471.1 per 100,000 persons (10). NSSI is associated with a wide range of negative outcomes including
mental health problems, mood disorders, anxiety, substance abuse, psychotic and personality disorders
as well as committing suicide (11) (12) (13) (14) (15) (16) (17) (18) (19) (20).

Longitudinal studies show that lack of proper emotion regulation leads to self-injury behaviors.
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Emotion regulation has often been noted as the most important reason for NSSI in most studies (21)
(22). Self-injury explanatory models suggest that this behavior is an abnormal external way of regulating
and modulating unpleasant emotions. In a study, odds ratio (OR) of the relationship between NSSI and
emotional disorders was reported as 1.75 (95% CI= 1.49, 2.06) (23) (24). In Gratz and Roemer study (25),
the correlation between emotion dysregulation and self-injury was reported as 0.20 in women and 0.26 in
men. Research has repeatedly shown that both in the general community and in clinical settings, self-
injury behaviors occur more commonly in people who have di�culties in emotion regulation (26) (27)
(28). However, most studies have not measured the relationship between emotion dysregulation and self-
injury.

One of the most comprehensive de�nitions of emotion regulation considers this as a multidimensional
structure that includes: A) awareness, recognition, and acceptance of emotions; B) ability to avoid
impulsive behaviors and behave in line with desirable goals while experiencing negative emotions; C)
modi�able use of strategies in different situations to manage the intensity or duration of emotional
responses so that the individual can achieve individual goals and situational demands; D) desire to
experience negative emotions as part of pursuing meaningful activities in life (25) (29) (30).

Perez, Lorca, and Marco study (26) showed that NSSI has relationship with lack of emotional clarity (r=
0.7), rejection of emotion (r= 0.41, P< 0.01), and interference with goal-directed behavior (r= 0.4, P< 0.01).
Also it should be noted that regarding the relationship between self-injury and emotion dysregulation is
that self-assessment studies have supported this relation (31) and have shown high levels of negative
emotion in such individuals (20). For instance, Glenn, Blumenthal, Klonsky et al. (32) reported that
patients with a history of NSSI reported higher emotional sensitivity using the Emotional Reactivity Scale
(mean= 16.48) compared to those without such history (mean of 10.090, P= 0.004). Also, Bresin (33)
showed that in a 14-day period, subjects with NSSI showed more negative emotion and fewer positive
emotions than the group without NSSI. In Tuna and Gençöz study (34), subjects with history of NSSI had
less self-compassion using the self-compassion scale (mean= 62.62, p<.001) and more di�culties in
emotion regulation using the di�culties in emotion regulation scale (mean=95.88, p<.001).

But diary, experimental, neuropsychological, and longitudinal studies (35) (36) (37) (38) (32) (39) (36)
often failed to demonstrate this pattern (28) (40). For example, Longitudinal study of Franklin, Puzia, Lee
et al. (41) found that early self-assessment of emotional reaction signi�cantly distinguishes NSSI from
non-NSSI, but does not predict NSSI occurrence over the next six months. Fox (40) states that although
emotional dysregulation is not a strong predictor of NSSI in the future, it is a signi�cant risk factor in
short time (e.g., during the following month). Also, there is controversy regarding the relationship between
different types of emotion regulation strategies (42), such as cognitive reappraisal (43) (44), problem
solving, avoidance, suppression (43) (45) and NSSI.

In two review articles (46) (47) and in several systematic reviews the relationship between NSSI and
emotion regulation has been examined. Some studies have demonstrated approximately related to the
relationship between NSSI and emotion regulation (48) (49) (50) (51) (52) (23) (53) (54) (55) (56) (39)
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(57) (58) (59). As far as we know, Others are completely related to the relationship between NSSI and
emotion regulation (60) (61) (62) (63) (64) (65) (66) (67).

Dixon-Gordon, Harrison, and Roesch (50) stated that although environmental control is the most
prominent function of NSSI in relational studies, emotion regulation seems to be the primary motivation
for performing this high-risk behavior. However, controversy exists regarding different strategies of
emotion regulation. In this regard, Brereton and McGlinchey (61) reported a signi�cant relationship
between NSSI with emotion dysregulation, experiential avoidance/suppression. However, another study
(68) noted that accepting emotions can lead to self-injury behaviors. Also, Jutengren, Kerr, and Stattin
(69), reported a partial relationship between experiential avoidance and self-injury. These mixed �ndings
highlight the importance of further studies to explore the relationship between experiential avoidance and
self-injury, especially in adolescence. Wolff, Thompson, Thomas et al. (64) reported a signi�cant
association between emotion dysregulation and NSSI (pooled OR of 3.03, 95%CI= 2.56, 3.59). In this
study, the subscales of emotion dysregulation including impulse control problems, non-acceptance of
emotional responses, limited access to emotion regulation strategies, and problems with goal-related
behavior were more strongly associated with NSSI. On the other hand, lack of knowledge/emotional
clarity and cognitive aspects of emotion dysregulation had less signi�cant, but still positive with NSSI. In
another systematic review, Cleare, Gumley, and O’Connor (62) concluded that self-compassion and self-
forgiveness were associated with lower levels of NSSI. Several studies also suggested that self-
compassion and self-forgiveness weaken the relationship between negative life events and self-injury.
However, Suh and Jeong (60) reported a small effect size between self-compassion and NSSI. In addition,
McHugh, Chun Lee, Hermens et al. (63) examined the relationship between impulsivity and self-injury in
young patients (with an average age less than 30 year) and concluded that some aspects of impulsivity
are related to suicidal behavior in young adults. Therefore, it is suggested that subsequent studies should
examine the relationship between different subtypes of impulsivity and self-injury. All in all, by reviewing
of the �ndings of these studies, considering the diversity of emotion regulation strategies and emotion
dysregulation and mixed results, it seems necessary to conduct a comprehensive study on this topic.

To the best of our knowledge, there are 8 systematic review and meta-analysis studies focused
completely on the relationship between the emotion dysregulation and emotion regulation strategies and
NSSI (61) (62) (66) (67) (63) (65) (64) (60). Only two of them used the priori principle. All of these studies
imposed language restrictions. Most of them did not include grey literature as a source for searching the
primary studies or used limited grey literature. In limited numbers of these reviews, all these three steps
including selection, quality assessment, and data extraction were duplicated (i.e., repeated twice which is
recommended by guidelines for conducting a robust systematic review). In addition, a limited range of
search key terms were used.

Therefore, given the importance of this research topic in psychology and the con�icting results regarding
the effect that study design and its approach can have on the relationship between emotion regulation
and NSSI and moreover the con�icting results on some types of emotion regulation strategies with NSSI
mentioned earlier, we intend to comprehensively examine the relationship between emotion regulation
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strategies and NSSI. In this systematic review and meta-analysis, we will try to include grey literature and
wider range of search key terms and duplicating selection, quality assessment, and data extraction with
the objective to overcome some of the limitations of previous reviews. Additionally, if possible, we will be
trying to explore the relationship between emotion regulation and NSSI based on study type and design,
emotion regulation strategies, and other variables by performing subgroup analysis. In addition, the
evaluation of possible heterogeneity among the primary studies and �nding its potential causes will be
performed.

Objectives

The primary objective of this review study is to investigate the relationship between emotion regulation
strategies and non-suicidal self-injury (NSSI).

Secondary objectives are:

1. To investigate the relationship between emotion regulation strategies and NSSI based on study
approach (cross-sectional, retrospective, and longitudinal).

2. To investigate the relationship between emotion regulation strategies and NSSI based on gender.

3. To investigate the relationship between emotion regulation strategies and NSSI based on age
groups.

4. To assess heterogeneity in the results of the primary studies and to examine the potential causes.

5. To investigate the relationship between emotion regulation strategies and NSSI based on different
types of emotion regulation strategies.

�. To investigate the relationship between emotion regulation strategies and NSSI based on various
tools used in the primary studies to measure emotion regulation strategies.

Methods
This systematic review and meta-analysis study will be conducted based on the PRISMA-P (Preferred
Reporting Items for Systematic review and Meta-Analysis Protocols) checklist (70). The study protocol is
registered in the PRASPERO (Registration No. CRD42021226454).

Inclusion and exclusion criteria (eligibility criteria)

Study type/design
All studies published after 1990 that have examined the relationship between NSSI and emotion
regulation will be eligible to be included. This entails observational-analytic studies (descriptive or cross-
sectional studies), case-control studies (retrospective or prospective ones), and cohort studies. These
studies should have details regarding measurements of NSSI and emotion regulation and have measured
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the relationship between NSSI and emotion regulation. There will be no language restrictions and
translation of non-English records will be done if necessary. Qualitative studies, case report/series, letters
and editorials will be excluded.

Subjects
There will be no limitation regarding age, gender, and nationality of the participants.

Exposure (emotion regulation)
Studies that have evaluated one or more types of emotion regulation strategies will be eligible. The
de�nition of emotion regulation strategies consists of a multidimensional structure that includes the
following: A) awareness, recognition, and acceptance of emotions; B) ability to avoid impulsive behaviors
and behave in line with desirable goals while experiencing negative emotions; C) modi�able use of
strategies in different situations to manage the intensity or duration of emotional responses so that the
individual can achieve individual goals and situational demands; and D) desire to experience negative
emotions as part of pursuing meaningful activities in life (4) (29) (30). In this study, all dimensions of
emotion regulation (any de�nition) will be considered.

Outcome (NSSI)
Studies that have evaluated NSSI (any type) will be eligible. The de�nition of NSSI is self-in�icted
damage of body tissue made deliberately without suicidal intent that is culturally unacceptable. There
will be no limit to any type of NSSI and all forms (any de�nition) will be eligible.

Search strategy
Four search strategies will be used to identify as much relevant literature as possible. Firstly, the
electronic searching of databases will be performed. The electronic databases that will be used to
conduct the search include PsycINFO, Scopus, PubMed, ProQuest, MEDLINE, Embase, Web of Science
and Google scholar.

The keywords determined using controlled vocabularies of MeSH (Medical Subject Headings), Emtree,
and PsycINFO thesaurus system as well as the three-phase method. Also, keywords determined using
free text method including previous systematic reviews and expert opinions.

The search syntax developed to be used for PUbMed database is presented in additional �le 2. And will
be modi�ed for other electronic databases.

The second source will consist of searching the reference lists of any studies selected for inclusion in the
�nal review to identify relevant articles that may have been missed by the electronic database searches
and reference list of previous reviews.
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The third source will be to conduct a search of the grey literature (other sources such as conferences,
dissertations).

The forth source will consist of searching the key journals.

Screening and Selection

Selection process
Studies identi�ed in the search step will be transferred to Mendeley for screening. Duplicate records will
be excluded. The records will then be screened independently by two reviewer to ensure meeting inclusion
and exclusion criteria. This will be done using a two-step approach based on titles/abstracts and full
texts. Any disagreement will be resolved through consensus. There will be no language restrictions and
translation of non-English records will be done if necessary.

Methodological quality (risk of bias) assessment of primary studies

Quality assessment will be done by two reviewers independently. In order to perform this step, the JBI
critical appraisal tool (71) will be used. Any disagreement will be resolved through consensus.

Data extraction

The required data will be collected by two reviewers independently and will be transferred to a data
collection form. The required data that will be extracted are:

1. Study identi�cation information (�rst author, year of publication, journal title, study design,
methodology, geographical location, funding source, con�ict of interest reported by the authors)

2. Demographic data (age, gender, number of participants, speci�c groups, inclusion and exclusion
criteria, study period, educational level)

3. Effect size indices: primary goal is relationship between emotion regulation and NSSI and secondary
goals are exploring this relationship based on several variables mentioned earlier in the “objectives”
section.

If the required data related to the primary goal of the review are not reported in the article, we will contact
the authors for further data. In case of presentation of data in the diagrams or �gures (graphs),
WebPlotDigitizer tool will be used to extract the data. This online tool permits conversion of graphical
information to numerical data.

If the required data is not reported in the original articles, correspondence with the authors will be done to
ask for the data. This contact will be made for 3 times (every 7 to 10 days) and if no response is received
that particular study will be excluded.
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Data Synthesis
Considering methodological similarities, �xed-effect or random-effects model will be used. The pooled
data will be presented by forest lots.

The heterogeneity of the results of primary studies will be assessed using Q Cochran test and I2

(inconsistency) index. The categorization suggested by Higgins et al. considers I2 values as follows: 0 to
25% (mild heterogeneity), 25 to 50% (moderate heterogeneity), 50 to 75% (severe heterogeneity), and 75
to 100% (very severe heterogeneity).

Two methods will be considered for this step including subgroup analysis or meta-regression. The
variables that are considered for this step include age, gender, study design, study overall quality (risk of
bias), different types of emotion regulation strategies, different types of emotion regulation measurement
tools, and study periods.

The following methods will be used in order to evaluate possible publication bias:

1. Visual examination of funnel plot: If the total number of included studies is less than 10 studies, this
method will not be used. If evidence of heterogeneity is observed (i.e., asymmetry of the plot), the next
two steps will be employed.2. In the second stage, Begg and Egger tests will be used. In case of p values
less than 0.1 in any of these tests, trim and �ll method will be used to correct the bias.

Discussion
The purpose of this systematic review is to assess the relationship between NSSI and emotion regulation.
Despite the growing attention NSSI in recent years, due to the inconsistencies of the results of studies
regarding the relationship between different strategies of emotion regulation and NSSI, a systematic
review seems necessary. The results of this study will help improve our knowledge about NSSI. Also, the
results will help in policy making for research and education on this topic. The role that different emotion
regulation strategies play will be clearer for decision makers to develop more effective interventions to
manage NSSI.

Abbreviations
NSSI: Non-suicidal self-injury

DSM: Diagnostic and Statistical Manual of Mental Disorders

DALY: Disability-adjusted Life Year

OR: Odds ratio

PROSPRO: Prospective Register of Systematic Reviews



Page 9/14

Declarations
Availability of data and materials

Not applicable

Competing interests

The authors declare that they have no competing interests.

Funding

Not applicable

Authors` contributions

ZT and NM led the design of the protocol. All authors drafted the �rst protocol. ZT, NM and SA reviewed
the protocol. All authors have developed the search strategy. AK have reviewed the manuscript and
incorporated intellectual inputs. All authors have read, edited and approved the �nal manuscript for
submission.

Acknowledgements

Not applicable

References
1. What is a nonsuicidal self-injury? [Internet]. International Society for the Study of Self-Injury. 2018

[cited 2021 Sep 1]. Available from: https://itriples.org/about-self-injury/what-is-self-injury

2. Cipriano A, Cella S, Cotrufo P. Nonsuicidal self-injury: A systematic review. Front Psychol.
2017;8(NOV):1–14.

3. DS APA. Diagnostic and statistical manual of mental disorders. Fifth edition (DSM-5). Arlington:
American Psychiatric Association; 2013.

4. Gratz Kl, Conrad SD, Roemer L. Risk factors for deliberate self-harm among college students. Am J
Orthopsychiatry. 2002;72(1):128–40.

5. Whitlock J, Eckenrode J, Silverman D. Self Injurious Behaviors in a College Population. Pediatrics.
2006;117(6):1939–48.

�. Buelens T, Luyckx K, Kiekens G, Gandhi A, Muehlenkamp JJ, Claes L. Investigating the DSM-5 criteria
for non-suicidal self-injury disorder in a community sample of adolescents. J Affect Disord.
2020;260(September 2019):314–22.

7. Hawton K, Rodham K, Evans E, Weatherall R. Deliberate self harm in adolescents: Self report survey
in schools in England. Br Med J. 2002;325(7374):1207–11.



Page 10/14

�. Kidger J, Heron J, Lewis G, Evans J, Gunnell D. Adolescent self-harm and suicidal thoughts in the
ALSPAC cohort: A self-report survey in England. BMC Psychiatry. 2012;12(1):1–12.

9. Lloyd-richardson EE, Perrine N, Dierker L, Kelley L. Characteristics and functions of non-suicidal self-
injury. Psychol Med. 2007;37(8):1183–92.

10. Kassebaum NJ, Arora M, Barber RM, Brown J, Carter A, Casey DC, et al. Global, regional, and national
disability-adjusted life-years (DALYs) for 315 diseases and injuries and healthy life expectancy
(HALE), 1990–2015: a systematic analysis for the Global Burden of Disease Study 2015. Lancet.
2016;388(10053):1603–58.

11. Frankmann JP, Adams JA. Theories of vigilance. Psychol Bull. 1962;59(4):257–72.

12. Andover MS, Pepper CM, Ryabchenko KA, Orrico EG, Gibb BE. Self-Mutilation and Symptoms of
Depression, Anxiety, and Borderline Personality Disorder. Suicide Life-Threatening Behav.
2005;35(5):581–91.

13. Arensman E, Townsend E, Hawton K, Bremner S, Feldman E, Goldney R, et al. Psychosocial and
Pharmacological Treatment of Patients Following Deliberate Self-Harm: The Methodological Issues
Involved in Evaluating Effectiveness. Suicide Life-Threatening Behav. 2001;31(2):169–80.

14. Jacobson CM, Gould M. The epidemiology and phenomenology of non-suicidal self-injurious
behavior among adolescents: A critical review of the literature. Arch Suicide Res. 2007;11(2):129–47.

15. Klonsky ED, May AM, Glenn CR. The relationship between nonsuicidal self-injury and attempted
suicide: Converging evidence from four samples. J Abnorm Psychol. 2013;122(1):231–7.

1�. Klonsky ED, Oltmanns TF, Turkheimer E. Deliberate self-harm in a nonclinical population: Prevalence
and psychological correlates. Am J Psychiatry. 2003;160(8):1501–8.

17. Nock MK, Joiner TE, Gordon KH, Lloyd-Richardson E, Prinstein MJ. Non-suicidal self-injury among
adolescents: Diagnostic correlates and relation to suicide attempts. Psychiatry Res. 2006;144(1):65–
72.

1�. Skegg K. Self-harm. Lancet. 2005;336(9495):1471-1483.

19. Stanley B, Gameroff MJ, Michalsen V, Mann JJ. Are suicide attempters who self-mutilate a unique
population? Am J Psychiatry. 2001;158(3):427–32.

20. Victor SE, Klonsky ED. Daily emotion in non-suicidal self-injury. J Clin Psychol. 2014;70(4):364–75.

21. Klonsky ED. Non-suicidal self-injury in United States adults: Prevalence, sociodemographics,
topography and functions. Psychol Med. 2011;41(9):1981–6.

22. Zetterqvist M, Lundh LG, Dahlström Ö, Svedin CG. Prevalence and function of non-suicidal self-injury
(NSSI) in a community sample of adolescents, using suggested DSM-5 criteria for a potential NSSI
disorder. J Abnorm Child Psychol. 2013;41(5):759–73.

23. Bentley KH, Cassiello-Robbins CF, Vittorio L, Sauer-Zavala S, Barlow DH. The association between
nonsuicidal self-injury and the emotional disorders: A meta-analytic review. Clin Psychol Rev.
2015;37:72–88.



Page 11/14

24. Chapman AL, Gratz KL, Brown MZ. Solving the puzzle of deliberate self-harm: The experiential
avoidance model. Behav Res Ther. 2006;44(3):371–94.

25. Gratz KL, Roemer L. Multidimensional Assessment of Emotion Regulation and Dysregulation:
Development, Factor Structure, and Initial Validation of the Di�culties in Emotion Regulation Scale. J
Psychopathol Behav Assess. 2004;26(1):41–54.

2�. Perez S, Lorca F, Marco JH. Dissociation, posttraumatic stress symptoms, emotional dysregulation,
and invalidating environments as correlates of NSSI in borderline personality disorder patients. J
Trauma Dissociation. 2020;21(5):520–35.

27. Mckenzie KC, Gross JJ. Nonsuicidal self-injury: An emotion regulation perspective. Psychopathology.
2014;47(4):207–19.

2�. Hooley JM, Franklin JC. Why Do People Hurt Themselves? A New Conceptual Model of Nonsuicidal
Self-Injury. Clin Psychol Sci. 2018;6(3):428–51.

29. Gratz KL. Targeting Emotion Dysregulation in the Treatment of Self-Injury. J Clin Psychol.
2007;63(11):1091–1103.

30. Gratz KL, Tull MT. Emotion regulation as a mechanism of change in acceptance- and mindfulness-
based treatments. In: Bear RA, editor. Assessing mindfulness and acceptance processes in clients:
Illuminating the theory and practice of change. Context Press/New Harbinger Publications; 2010. p.
107–33.

31. Franklin JC, Lee KM, Hanna EK, Prinstein MJ. Feeling Worse to Feel Better: Pain-Offset Relief
Simultaneously Stimulates Positive Affect and Reduces Negative Affect. Psychol Sci.
2013;24(4):521–9.

32. Glenn CR, Blumenthal TD, Klonsky ED, Hajcak G. Emotional Reactivity in Nonsuicidal Self-injury:
Divergence Between Self-Report and Startle Measures. Int J Psychophysiol. 2011;80(2):166–70.

33. Bresin K. Five Indices of Emotion Regulation in Participants With a History of Nonsuicidal Self-Injury:
A Daily Diary Study. Behav Ther. 2014;45(1):56–66.

34. Tuna E, Gençöz T. Pain perception, distress tolerance and self-compassion in Turkish young adults
with and without a history of non-suicidal self-injury. Curr Psychol. 2021;40(8):4143–55.

35. Franklin JC, Hessel ET, Aaron R V., Arthur MS, Heilbron N, Prinstein MJ. The Functions of Nonsuicidal
Self-Injury: Support for Cognitive– Affective Regulation and Opponent Processes From a Novel
Psychophysiological Paradigm. J Abnorm Psychol. 2010;119(4):850–62.

3�. Kaess M, Hille M, Parzer P, Maser-Gluth C, Resch F, Brunner R. Alterations in the
neuroendocrinological stress response to acute psychosocial stress in adolescents engaging in
nonsuicidal self-injury. Psychoneuroendocrinology. 2012;37(1):157–61.

37. Weinberg A, Klonsky ED. The effects of self-injury on acute negative arousal: A laboratory simulation.
Motiv Emot. 2012;36(2):242–54.

3�. Bresin K, Carter DL, Gordon KH. The relationship between trait impulsivity, negative affective states,
and urge for nonsuicidal self-injury: A daily diary study. Psychiatry Res. 2013;205(3):227–31.



Page 12/14

39. Taylor PJ, Jomar K, Dhingra K, Forrester R, Shahmalak U, Dickson JM. A meta-analysis of the
prevalence of different functions of non-suicidal self-injury. J Affect Disord. 2018;227(September
2017):759–69.

40. Fox KR, Franklin JC, Ribeiro JD, Kleiman EM, Bentley KH, Nock MK. Meta-analysis of risk factors for
nonsuicidal self-injury. Clin Psychol Rev. 2015;42:156–67.

41. Franklin JC, Puzia ME, Lee KM, Prinstein MJ. Low implicit and explicit aversion toward self-cutting
stimuli longitudinally predict nonsuicidal self-injury. ournal Abnorm Psychol. 2014;123(2):463–9.

42. Palmer C, Connor C, Channa S, Lavis A, Leung N, Parsons N, et al. The Development of First-Episode
Direct Self-Injurious Behavior and Association with Di�culties in Emotional Regulation in
Adolescence. Suicide Life-Threatening Behav. 2019;49(5):1266–80.

43. Andrews T, Martin G, Hasking P, Page A. Predictors of onset for non-suicidal self-injury within a
school-based sample of adolescents. Prev Sci. 2014;15(6):850–9.

44. Martin G, Swannell S, Harrison J, Hazell P, Taylor A. The Australian national epidemiological study of
self-injury (ANESSI). 2010.

45. Hasking P, Momeni R, Swannell S, Chia S. The nature and extent of non-suicidal self-injury in a non-
clinical sample of young adults. Arch suicide Res. 2008;12(3):208–18.

4�. Lenkiewicz K, Racicka E, Bryńska A. Self-injury - Placement in mental disorders classi�cations, risk
factors and primary mechanisms. Review of the literature. Psychiatr Pol. 2017;51(2):323–34.

47. Portzky G, van Heeringen K. Deliberate self-harm in adolescents. Curr Opin Psychiatry.
2007;20(4):337–42.

4�. Derks YPMJ, Westerhof GJ, Bohlmeijer ET. A meta-analysis on the association between emotional
awareness and borderline personality pathology. J Pers Disord. 2017;31(3):362–84.

49. Abdelraheem M, McAloon J, Shand F. Mediating and moderating variables in the prediction of self-
harm in young people: A systematic review of prospective longitudinal studies. J Affect Disord.
2019;246(June 2018):14–28.

50. Dixon-Gordon K, Harrison N, Roesch R. Non-suicidal self-injury within offender populations: A
systematic review. Int J Forensic Ment Health. 2012;11(1):33–50.

51. Ducasse D, Courtet P, Olié E. Physical and social pains in borderline disorder and neuroanatomical
correlates: A systematic review. Curr Psychiatry Rep. 2014;16(5):1–12.

52. Černis E, Chan C, Cooper M. What is the relationship between dissociation and self-harming
behaviour in adolescents? Clin Psychol Psychother. 2019;26(3):328–38.

53. Bunderla T, Kumperščak HG. Altered pain perception in self-injurious behavior and the association of
psychological elements with pain perception measures: A systematic review. Psychiatr Danub.
2015;27(4):346–54.

54. Kirtley OJ, O’Carroll RE, O’Connor RC. Pain and self-harm: A systematic review. J Affect Disord.
2016;203:347–63.



Page 13/14

55. Russell K, Allan S, Beattie L, Bohan J, MacMahon K, Rasmussen S. Sleep problem, suicide and self-
harm in university students: A systematic review. Sleep Med Rev. 2019;44:58–69.

5�. Furniss F, Biswas AB. Recent research on aetiology, development and phenomenology of self-
injurious behaviour in people with intellectual disabilities: A systematic review and implications for
treatment. J Intellect Disabil Res. 2012;56(5):453–75.

57. Fliege H, Lee JR, Grimm A, Klapp BF. Risk factors and correlates of deliberate self-harm behavior: A
systematic review. J Psychosom Res. 2009;66(6):477–93.

5�. Edmondson AJ, Brennan CA, House AO. Non-suicidal reasons for self-harm: A systematic review of
self-reported accounts. J Affect Disord. 2016;191:109–17.

59. Valencia-Agudo F, Burcher GC, Ezpeleta L, Kramer T. Nonsuicidal self-injury in community
adolescents: A systematic review of prospective predictors, mediators and moderators. J Adolesc.
2018;65:25–38.

�0. Suh H, Jeong J. Association of Self-Compassion With Suicidal Thoughts and Behaviors and Non-
suicidal Self Injury: A Meta-Analysis. Front Psychol. 2021;12(May):1–15.

�1. Brereton A, McGlinchey E. Self-harm, Emotion Regulation, and Experiential Avoidance: A Systematic
Review. Arch Suicide Res. 2020;24(sup1):1–24.

�2. Cleare S, Gumley A, O’Connor RC. Self-compassion, self-forgiveness, suicidal ideation, and self-harm:
A systematic review. Clin Psychol Psychother. 2019;26(5):511–30.

�3. McHugh CM, Chun Lee RS, Hermens DF, Corderoy A, Large M, Hickie IB. Impulsivity in the self-harm
and suicidal behavior of young people: A systematic review and meta-analysis. J Psychiatr Res.
2019;116:51–60.

�4. Wolff JC, Thompson E, Thomas SA, Nesi J, Bettis AH, Ransford B, et al. Emotion dysregulation and
non-suicidal self-injury: A systematic review and meta-analysis. Eur Psychiatry. 2019;59:25–36.

�5. O’Donnell O, House A, Waterman M. The co-occurrence of aggression and self-harm: Systematic
literature review. J Affect Disord. 2015;175:325–50.

��. Hamza CA, Willoughby T, Heffer T. Impulsivity and nonsuicidal self-injury: A review and meta-
analysis. Clin Psychol Rev. 2015;38:13–24.

�7. Lockwood J, Daley D, Townsend E, Sayal K. Impulsivity and self-harm in adolescence: a systematic
review. Eur Child Adolesc Psychiatry. 2017;26(4):387–402.

��. Svaldi J, Dorn C, Matthies S, Philipsen A. Effects of suppression and acceptance of sadness on the
urge for non-suicidal self-injury and self-punishment. Psychiatry Res. 2012;200:404–16.

�9. Jutengren G, Kerr M, Stattin H. Adolescents’ deliberate self-harm, interpersonal stress, and the
moderating effects of self-regulation: A two-wave longitudinal analysis. J Sch Psychol.
2011;49(2):249–64.

70. Moher D, Shamseer L, Clarke M, Ghersi D, Liberati A, Petticrew M, et al. Preferred reporting items for
systematic review and meta-analysis protocols (PRISMA-P) 2015 statement. Syst Rev. 2015;4(1):1–
9.



Page 14/14

71. Moola S, Munn Z, Tufanaru C, Aromataris E, Sears K, Sfetcu R, et al. Systematic reviews of etiology
and risk. In: Aromataris, E.; Munn Z, editor. Joanna Briggs Institute Reviewer’s Manual. The Joanna
Briggs Institute; 2017. p. 6.

Supplementary Files

This is a list of supplementary �les associated with this preprint. Click to download.

additional�le1.doc

Additional�le2.docx

https://assets.researchsquare.com/files/rs-1029180/v1/4b3c88ad3c321ce1de39c07e.doc
https://assets.researchsquare.com/files/rs-1029180/v1/a7407d79e5873020db2aa00e.docx

