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Background and Hypothesis.  In patients with schizo-
phrenia spectrum disorder (SSD), the lifetime prevalence 
of self-harm (SH) and non-suicidal self-injury (NSSI) 
is currently uncertain. The primary aim of this review 
was to provide a synthesis of the existing literature 
concerning the prevalence of SH/NSSI in individuals 
with SSD, and individuals at clinical high risk of psy-
chosis (CHR-P). Secondary aims were to investigate 
methods, severity, and functions of self-injurious be-
havior in these populations.Study Design: Studies 
quantifying the prevalence of SH/NSSI in individuals 
with SSD or at CHR-P were included in this review. 
MEDLINE, EMBASE, and PsycInfo were searched 
for eligible studies June 10, 2022 and systematically 
screened by two independent reviewers. Risk of bias 
was assessed using the Joana Briggs Institute Critical 
Appraisal Checklist for Prevalence Studies by two inde-
pendent reviewers. A meta-analysis of the lifetime prev-
alence of SH/NSSI was conducted using generalized 
linear mixed model with the logit transformation. Study 
Results: Thirty-two studies were included in this review 
(n = 15 440), 4 of which included individuals at CHR-P 
(n = 397). The meta-analysis showed a pooled lifetime 
prevalence of SH of 31.0% (95% CI: 22.1%; 41.6%) in 
individuals with SSD (n = 2822) and 39.7% (95% CI: 
17.5%; 70.0%) in individuals at CHR-P (n = 397). These 
estimates should be interpreted with caution due to sub-
stantial heterogeneity. Cutting was the most frequent 
method of SH/NSSI and SH command hallucinations 
may be an overlooked cause of self-injurious behavior 
in these patients. Conclusions: Self-injurious behavior is 
a highly prevalent, and possibly overlooked concern, in 
individuals with SSD and at CHR-P.

Key words:  non-suicidal self-injury/self-injury/deliberate 
self-harm/psychosis/psychotic disorders/schizophrenia

Introduction

Schizophrenia is a prevalent psychotic disorder with an 
annual incidence rate of 0.2–0.4/1000 and a lifetime prev-
alence of 1%–2%.1–3 The illness constitutes 1.1% of the 
total disability adjusted life years worldwide and 2.8% of 
the years lived with disability worldwide,4 posing a detri-
mental health care burden.5

Self-injurious behavior is likewise a serious public 
health concern with a suggested prevalence of  6% in 
adults6 and 16%–18% in adolescents7 in the general pop-
ulation, however, the prevalence may be as high as 40%–
80% in clinical psychiatric populations.8 Self-injurious 
behavior is linked to an increased risk of  suicidal ide-
ation,9 suicide attempts,10 and suicide.11 Conversely, su-
icidal behavior in individuals with psychotic disorders, 
in particular schizophrenia, has been thoroughly 
examined, displaying a high risk of  lifetime risk of  su-
icidal ideation,12 suicide attempt,13 and suicide.14 Thus, 
in addition to numerous deleterious consequences 
including severe scarring, contraction of  infectious 
diseases, and accidental death, self-injurious behavior 
may facilitate genuine suicidal behavior in individuals 
with schizophrenia.15

A diverse terminology concerning the concept of 
self-injurious behavior has appeared in past literature, 
eg, syndrome of self-cutting, deliberate self-harm (SH), 
self-wounding, and self-mutilation.16 Sometimes dif-
ferent terms have been used interchangeably to reference 
a single concept, while other times a single term has been 
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used to reference several different concepts. This lack 
of consensus regarding the terminology has limited the 
quantification and understanding of self-injurious be-
havior.17 This review will distinguish between two main 
concepts: non-suicidal self-injury (NSSI) and SH. NSSI 
is defined as “the deliberate, self-inflicted damage of 
body tissue without suicidal intent and for purposes not 
socially or culturally sanctioned”.18 Most individuals en-
gaged in NSSI employ multiple methods of self-injury—
primarily skin-cutting (70%–90%), head banging/hitting 
(21%–44%), and self-burning (15–35%).15 SH is under-
stood as “self-poisoning or self-injury, irrespective of the 
apparent purpose of the act” 19 and consequently does 
not discriminate between self-injurious behavior with 
and without suicidal intent. Although some overlapping 
features exist between NSSI and suicidal behavior, recog-
nition of NSSI and suicidal behavior as discrete entities is 
evidenced by significant differences in terms of etiology, 
psychiatric impairment, psychological function, method 
of self-injury, and outcome.15,20

Previous studies have suggested that self-injurious 
behavior is prevalent among individuals with schizo-
phrenia,21,22 however, to the knowledge of the authors, no 
systematic review or meta-analysis examining the preva-
lence of NSSI in this patient group exits. Understanding 
the association between schizophrenia and self-injurious 
behavior could help identify subgroups of patients with 
schizophrenia that are responsive to different treatment 
modalities including pharmacological and psychosocial 
treatment as well as psychotherapy.

Aim

The primary aim of this study is to provide a system-
atic review and meta-analysis of the lifetime prevalence 
of self-injurious behavior, including in relation to com-
pliance with SH command hallucinations, in individuals 
diagnosed with a schizophrenia spectrum disorder (SSD) 
and individuals at clinical high risk of psychosis (CHR-
P), respectively.

The secondary aims are to investigate methods, se-
verity, and functions of self-injurious behavior in these 
populations.

Methods

Protocol and Registration

The study protocol was registered at the International 
Prospective Register of Systematic Reviews (PROSPERO) 
(ID: CRD42021264713), and the review was conducted 
in accordance with the Preferred Reporting Items for 
Systematic Reviews and Meta-Analyses 2020 guidelines 
(PRISMA 2020) and the Meta-analysis of Observational 
Studies in Epidemiology 2000 checklist (MOOSE) (see 
checklists in supplementary materials 1 and 2). PRISMA 

2020 is an evidence-based checklist of items aimed at 
aiding transparent and complete reporting in systematic 
reviews.23 Amendments to the study protocol are stated in 
supplementary material 3.

Search Strategy

The following electronic bibliographic databases were 
searched for relevant studies: MEDLINE (PubMed), 
EMBASE, and PsycInfo. A  comprehensive search was 
conducted on October 6, 2022, using keywords and 
medical subject headings for self-injurious behavior, 
eg, self-injur* and “Self  Mutilation”[Mesh], which 
were cross-referenced with keywords and medical sub-
ject headings for schizophrenia, eg, schizophren* and 
“Schizophrenia”[Mesh] (Full search strategy is available 
in supplementary material 4). The search was limited to 
articles in the English language. Furthermore, references 
within relevant previously published reviews on the sub-
ject were hand-searched for additional eligible studies. 
Endnote was used to merge retrieved references.

Abstracts and titles retrieved from the systematic 
search and those retrieved from additional sources were 
screened for eligibility by two independent reviewers 
(EAL and JNK) using the software Covidence.24 The 
full texts of studies deemed potentially eligible were in-
dependently evaluated by the two reviewers (EAL and 
JNK). Any disagreements between the two reviews were 
resolved by discussion. If  no consensus could be reached, 
a third reviewer decided on the matter (OM).

Eligibility Criteria

Studies were eligible for the review if  (1) participants 
were adults (18  years or older) meeting any recognized 
diagnostic criteria (eg, ICD-10 or DSM-V) for an SSD, 
ie, non-organic, non-affective psychotic disorder (thus 
excluding schizoaffective disorders), or meeting the 
criteria for CHR-P assessed using the Comprehensive 
Assessment of At-Risk Mental States (CAARMS),25 (2) 
if  either SH or NSSI was quantified in the study by either 
a SH questionnaire, a single item in a questionnaire, or a 
structured/semi-structured interview, and (3) if  the article 
was in the English language. All study designs were in-
cluded in the review.

Studies were excluded if  (1) more than 25% of 
participants did not have an SSD, eg, schizoaffective dis-
order or bipolar affective disorder, or were not at CHR-P, 
(2) participants were co-diagnosed with a severe intellec-
tual disability, (3) self-injury was considered stereotyped 
self-injurious behavior as seen in autistic spectrum dis-
order, and (4) or self-injury data was quantified solely 
through chart review. The decision to include individuals 
at CHR-P and to include studies with at least 75% of 
participants with SSD was made post hoc.

http://academic.oup.com/schizophreniabulletin/article-lookup/doi/10.1093/schizbullopen/sgac069#supplementary-data
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Data Extraction

Data were extracted using a standardized data-
collection form. From all studies, the prevalence of 
self-injurious behavior, independent of  the period-of-
interest, was extracted, however, only lifetime preva-
lence was included in the meta-analysis. In studies 
where the prevalence of  self-injurious behavior was 
reported solely as a percentage, the numerator and 
denominator were estimated using the sample size. 
Additional extracted data included: Study characteris-
tics (authors, country, year of  study publication, study 
design [including possible follow-up time], sample 
source, sample size, and a possible comparison sample); 
methods, functions and severity of  self-injurious be-
havior; demographic variables possibly correlating to 
SH/NSSI (sample age, sample sex, family history of 
SH, alcohol abuse, and substance abuse); and clinical 
variables possibly correlating to self-injurious behavior 
(global assessment of  functioning-score, assessment of 
negative symptoms (eg, Scale for the Assessment of 
Negative Symptoms,26 Positive and negative Syndrome 
Scale [PANSS] negative subscale),27 assessment of 
positive symptoms (eg, PANSS positive subscale),27 
and assessment of  depressive symptoms (eg, Calgary 
Depression Scale for Schizophrenia).28

If  insufficient data were reported, the authors were 
contacted by e-mail to retrieve any missing data granted 
that the study was no more than 10 years old. If  no data 
were available after request, the study was excluded. 
Extraction of data was performed and recorded in a pre-
defined data-collection form by EAL.

Risk of Bias Assessment

In the included studies, the risk of bias was independently 
assessed by two independent reviewers [Eva Amanda 
Lorentzen (EAL) and Jesper Nørgaard Kjær (JNK)]. 
Any disagreements between the two reviews were re-
solved by discussion. If  no consensus could be reached, 
a third reviewer decided on the matter [Ole Mors (OM)]. 
Risk of bias was assessed using the Joana Briggs Institute 
Critical Appraisal Checklist for Prevalence Studies.29 
Through a nine-item checklist, it takes into considera-
tion the following characteristics: (1) appropriate study 
size, setting, and sampling, (2) sufficient coverage of the 
identified sample in data analysis, (3) validity and relia-
bility of methods for identification and measurement of 
the study condition, (4) appropriate statistical analysis, 
and (5) adequate response rate. This tool was chosen, as 
it is applicable to observational studies.29,30

Risk of publication bias across studies was investigated 
using a funnel plot. Egger’s linear regression was used to 
quantitatively analyze a possible asymmetry, where a P 
value <.1 suggests a statistically significant risk of pub-
lication bias.31

Data Synthesis and Analysis

A meta-analysis of  the lifetime prevalence of  SH and 
NSSI was conducted. The lifetime prevalence of  self-
injurious behavior was pooled using generalized linear 
mixed model with the logit transformation in the groups 
with an SSD and CHR-P, respectively. An outlier anal-
ysis was conducted for both meta-analyses. The decision 
to use a generalized linear mixed model was made post 
hoc. Due to a lack of  consensus on the area, the preva-
lence estimate pooled using the inverse variance method 
with the Freeman–Tukey transformation was also 
performed. Also, to control for possible confounding a 
subgroup analysis was performed for the lifetime prev-
alence of  self-injurious behavior in the group with an 
SSD with stratification into 2 groups: (1) NSSI and (2) 
self-injurious behavior excluding NSSI. Forest plots 
were created for all meta-analyses to provide a graphical 
overview of  the data. Due to scarcity of  data more elab-
orate subgroup or meta-regression analyses could not 
be performed. Percentage of  variability due to hetero-
geneity rather than a sampling error was judged using 
the I² statistic with a I²-value of  25%, 50%, and 75% 
respectively representing low, medium, and high level 
of  heterogeneity.32 All analyses were conducted using R 
studio “Ghost Orchid” Release (077589bcad3467ae79f
318afe8641a1899a51606, 2021-09-20) for macOS.33 The 
following packages were used: “tidyverse”, “meta”, and 
“devtools”.

Results

Study Selection

An overview of  the study selection process is pro-
vided in figure  1. The search of  electronic databases 
(MEDLINE [PubMed], EMBASE, and PsycInfo) 
yielded 2328 articles after duplicate removal, which 
were screened for eligibility by title and abstract. In 
the initial screening 2156 articles were deemed irrele-
vant leaving 172 articles to be assessed in full text. Of 
those who did 130 articles did not meet the eligibility 
criteria and were thus excluded. Further 3 articles were 
excluded due to a large proportion of  the study pop-
ulation not meeting the criterium of  SSD.34–36 Ten ar-
ticles35,37–45 reported insufficient data and the authors 
were contacted by e-mail requesting additional data. 
The most common causes for missing data were a pop-
ulation with mixed diagnoses and self-injurious be-
havior reported as a score rather than a proportion. 
Of  these, two provided data38,41 with the remaining ar-
ticles not being able to supply the missing data or not 
responding to our requests. One additional article46 was 
found through hand-searching references from previ-
ously published reviews. The search strategy yielded a 
total of  32 included articles.37,38,41–44,46–69
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Study Characteristics

All included studies are described in Table 1. A  total of 
15 440 individuals were included. Eleven studies included 
solely individuals with an schizophrenia, and the remaining 
studies included populations with a mixed diagnostic com-
position. The most frequent diagnoses, apart from schizo-
phrenia, were schizoaffective disorder, bipolar disorder, and 
psychosis not otherwise specified. Four studies included 
CHR-P individuals. Three of the included studies included 
data on methods, severity, and functions of self-injurious be-
havior. Three studies only examined self-injurious behavior 
in relation to compliance with SH command hallucinations. 
Twenty-six of the included studies were conducted in 
Western countries and seven studies were conducted in Non-
western countries. Studies were overwhelmingly cross-sec-
tional, and participants were mostly males stemming from 

inpatient, outpatient, and prison populations. Seventeen of 
the included studies clearly stated the instrument used to 
quantify self-injurious behavior.

The lifetime prevalence of SH in individuals with 
SSD ranged from 7.7% to 68.0%, whereas the lifetime 
prevalence of NSSI ranged from 14.1% to 57.1%. The 
12-month prevalence of SH ranged from 1.9% to 11.9%. 
In individuals at CHR-P the lifetime prevalence of SH 
ranged from 25.0% to 64.8%.

Risk of Bias Assessment

Bias assessment of all studies is displayed in Table 2. Of 
the included studies, none were without remarks on the 
Joana Briggs Institute Critical Appraisal Checklist for 
Prevalence Studies. Several studies had issues regarding 

Fig. 1. Flow chart of the selection and screening of studies for review and meta-analysis.
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recruitment (59.4%) and insufficient sample sizes (78.1%) 
due to the use of convenience sampling and small study 
sizes (questions 2 and 3). A  principal issue for several 
studies was the lack of valid (46.9%) and reliable (59.4%) 
reporting of self-injurious behavior (questions 6 and 7).

Synthesis of Data

Meta-analysis was conducted on the lifetime prevalence 
of any self-injurious behavior. Separate meta-analyses 
were conducted for the group with an SSD and the group 
at CHR-P. Due to lack of studies and heterogeneity, no 
meta-analysis was conducted for self-injurious behavior 
in relation to SH command hallucinations.

Twenty studies with a total sample size of 2822 were 
included in the main meta-analysis of self-injurious be-
havior (including both NSSI and SH) in individuals with 
an SSD. The pooled prevalence of all self-injurious be-
havior was 31.0% (95% CI: 22.1%; 41.6%) (figure 2).

The estimate showed a high and statistically signifi-
cant degree of heterogeneity (I2 = 94.9% [95% CI: 93.3%; 
96.1%] P = <.0001), which was further supported by the 
outlier analysis that found 6 outlier-studies.52,53,60,64,70,71 
Exclusion of outlying studies, however, did not markedly 
change the pooled prevalence estimate (33.0% [95% CI: 

26.4%; 40.3%]), but did lower the degree of heteroge-
neity (I2 = 69.8% [95% CI: 47.6%; 82.5%], P = <.0001). 
When pooling data using the inverse variance method 
with the Freeman–Tukey transformation, pooled preva-
lence of all self-injurious behavior was 32.5% (95% CI: 
23.6%; 42.1%), which did not substantially differ from 
the generalized linear mixed model method. A subgroup 
analysis was conducted for the lifetime prevalence of SH 
and NSSI, showing a pooled prevalence of 30.5% ([95% 
CI: 20.2%; 43.2%]; I2 = 94.6%) and 32.6% ([95% CI: 
13.3%; 60.4%]; I2 = 90.3%), respectively. Both subgroup 
analyses showed a high degree of heterogeneity. There 
was no statistically significant difference between the 2 
subgroups of self-injurious behavior (Q = 0.05; d.f. = 1, 
P = .83). All studies from the primary meta-analysis were 
included in a funnel plot, see supplementary material 5, 
which showed some visual asymmetry. Eggers’ test, how-
ever, did not indicate the presence of statistically signifi-
cant funnel plot asymmetry (intercept: −0.917; 95% CI: 
−5.28; 3.45, P = .69).

Four studies with a total sample size of 397 were in-
cluded in the meta-analysis of self-injurious behavior (in-
cluding both NSSI and SH) in individuals at CHR-P. The 
pooled lifetime prevalence of self-injurious behavior in 
individuals at CHR-P was 39.7% (95% CI: 17.5%; 70.0%, 

Fig. 2. Forest plot of the lifetime prevalence of self-injurious behavior in individuals with a schizophrenia spectrum disorder (SSD). The 
overall pooled lifetime prevalence of self-injurious behavior regardless of suicidal intent is shown at the bottom of the forest plot marked 
with a diamond. All prevalence are shown as proportions.

http://academic.oup.com/schizophreniabulletin/article-lookup/doi/10.1093/schizbullopen/sgac069#supplementary-data
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I2 = 93.7%, P = <.0001). Results are graphically displayed 
in figure 3. The I2-value indicated a high degree of hetero-
geneity; however, no outliers were identified in the outlier 
analysis. When pooling data using the inverse variance 
method with the Freeman–Tukey transformation, pooled 
prevalence of all self-injurious behavior was 40.0% (95% 
CI: 13.9%; 69.5%), which did not substantially differ 
from the generalized linear mixed model method. The 
generated funnel plot showed no sign of asymmetry and 
thus no indication of publication bias. Egger’s test was 
not conducted due to a lack of sufficient statistical power 
to detect bias.

Characteristics of Self-injurious Behavior in SSD

Güney et  al50 found that the most common forms of 
NSSI were cutting (37.5%), hair pulling (11.1%) and 
scratching (11.1%). 23.8% of the self-harming group used 
multiple forms of NSSI. Intrapersonal functions of self-
injurious behavior (total score for intrapersonal functions 
in Inventory of Statements About Self-injury [ISAS]72: 
7.11 [3.963]), eg, affect regulation, self-punishment, and 
marking distress, were found to be more common than 
social functions of self-injurious behavior (total score for 
social functions in ISAS: 6.33 [5.720]), eg, revenge, self-
care, and sensation seeking. Mork et  al42 found that in 
96% of individuals the last recent incident of NSSI had 
little or no risk of death, most NSSI-acts been planned 
for less than 1 hour (65%), and that the most common 
method was cutting (78%). Harvey et  al52 investigated 
SH, finding that individuals engaged in self-injurious be-
havior had primarily taken an overdose (29%) or engaged 
in cutting (30%). Three of the included studies examined 
SH command hallucinations, finding a compliance rate 
of 11.3%–31.0%.37,47,57

Discussion

This study presents a meta-analysis on the lifetime prev-
alence of self-injurious behavior in individuals with an 
SSD, and is, to the best of our knowledge, the first meta-
analysis on the prevalence of NSSI in this patient group. 
The meta-analysis showed a pooled lifetime prevalence 
of self-injurious behavior irrespective of suicidal intent in 

the SSD group of 31.0% (95% CI: 22.1%; 41.6%), which 
was corrected to 33.0% (95% CI: 26.4%; 40.3%), upon 
exclusion of outlying studies. In studies reporting NSSI 
only there was a pooled prevalence of self-injurious be-
havior of 32.6% ((95% CI: 13.3%; 60.4%); I2 = 90.3%), 
whereas in studies reporting SH excluding NSSI-only 
studies there are a pooled prevalence of 30.5% ((95% CI: 
20.2%; 43.2%); I2 = 94.6%). The 2 subgroups were not 
statistically significantly different. The pooled prevalence 
of self-injurious behavior regardless of suicidal intent was 
39.7% (95% CI: 17.5%; 70.0%, I2 = 93.7%, P = <.0001) 
for individuals at CHR-P.

The pooled prevalence estimates for the group with an 
SSD and at CHR-P both displayed some degree of het-
erogeneity. The generated funnel plot for the group with 
an SSD showed a significant degree of visual asymmetry, 
suggesting a leftward skew of data. Egger’s test was, how-
ever, non-significant and did not suggest publication bias. 
Studies with small or non-significant findings are more 
often subject to delayed publication than studies showing 
large or significant results.73,74 Though possible, it is there-
fore unlikely that the observed asymmetry was due to 
publication bias favoring an underestimation of the true 
prevalence of self-injurious behavior. A funnel plot may 
also appear asymmetric due to heterogeneity in data, 
which may derive from the lack of reliable and validated 
tools for quantification of self-injurious behavior or the 
inclusion of mixed diagnostic populations in the meta-
analysis, as self-injurious behavior previously has shown 
an association to a range of disorders including de-
pression, anxiety, borderline personality disorder, and 
post-traumatic stress disorder.16,75 Likewise, only English-
language articles were included in this review, favoring 
studies conducted in Western countries, and possibly 
introducing bias. The I2-statitic for the CHR-P group 
showed a high degree of heterogeneity, which was not 
reflected in the generated funnel plot, and consequently 
may be a result of poor statistical power.

The results of the current meta-analysis slightly deviated 
from estimates found in similar meta-analyses. In their 
meta-analysis on the prevalence of SH prior to treatment 
of psychosis, Challis et al22 found a pooled prevalence of 
18.4% (95% CI: 14.4; 23.3). The current study’s pooled 

Fig. 3. Forest plot of the lifetime prevalence of self-injurious behavior in individuals at clinical high risk of psychosis. All prevalence are 
shown as proportions.
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prevalence may be significantly higher due to multiple 
factors. The interest in lifetime SH prolongs the period-of-
interest, plausibly resulting in a higher prevalence of SH. 
As suggested by Upthegrove et  al,66 the incidence of 
self-injurious behavior may be high during the period of 
early symptomatology. Exclusion of the early-treatment 
period in the prevalence measure may falsely curtail 
SH-prevalence. The inclusion of chart reviews may un-
derestimate the true prevalence of self-injurious behavior. 
Taylor et al21 found a pooled lifetime prevalence of SH of 
49.38% (95% CI 33.08–65.74) in individuals at CHR-P, 
which did not significantly differ from our estimate. In 
both studies, 4 studies were included in the meta-analysis. 
Taylor et al included 4 studies of which 2 studies46,67 were 
also included in the current meta-analysis. Taylor et  al 
included chart review in their meta-analysis and utilized 
a Freeman–Tukey transformation rather than the logit 
transformation in their meta-analysis.

Limitations

First, given the substantial heterogeneity in the point 
estimates of  the meta-analysis, the findings in the 
current review should be interpreted with caution. 
Variance in definition and quantification method of 
self-injurious behavior may have contributed to het-
erogeneity in this review. As indicated by the risk of 
bias assessment, over half  of  the included studies had 
concerns with the validity and/or reliability of  their 
quantification of  self-injurious behavior, which may 
massively contribute to heterogeneity. Studies sup-
port that assessment methods of  self-injurious be-
havior largely influence prevalence measures, finding a 
higher prevalence estimates when employing checklists 
rather than single items questions.16 Consequently, not 
only the definition of  self-injurious behavior, but also 
the manner in which it is verified largely impacts the 
recorded prevalence, plausibly leading to heteroge-
neity. Also, multiple studies support NSSI and suicide 
attempts as distinct phenomena,15,16 still it has also been 
argued that suicidal intent should be regarded as a spec-
trum with no easily identifiable cut-offs.76 Addressing 
self-injurious behavior through a strict NSSI-definition 
may underestimate the true prevalence of  self-injurious 
behavior, eg, self-poisoning can by definition not be 
viewed as NSSI, however, may often occur without sui-
cidal intent.17,77 Conversely, solely applying a broad def-
inition of  SH will inevitably include actions with clear 
suicidal intent. Only studies with a clear definition of 
self-injurious behavior without suicidal intent were 
placed into the NSSI-category in the meta-analysis. 
Presumably, this underestimated the true prevalence of 
NSSI, as some studies may use SH-terminology, when 
actually employing a NSSI-definition.

Second, heterogeneity in the current review may also 
have arisen due to differences in sample composition and 

cultural differences, which may have been accentuated by 
the use of convenience sampling in many studies (see Table 
2). As displayed in Table 1, there was a significant vari-
ance in the origin of the samples in the included studies, 
ie, outpatient and inpatient samples, which may present 
a proxy measure for both the severity and level of chro-
nicity of SSD and thus the prevalence of self-injurious 
behavior. Likewise, the distribution of gender differs from 
study to study. NSSI is assumed more common among 
women than men and is sometimes solely referred to as 
self-cutting, which is more common with women than 
with men.78 Characteristics, functions, and gender-specific 
patterns of self-injurious behavior differ between Western 
and Non-western countries.79 Therefore the inclusion of 
studies from both Western and Non-western countries 
may have contributed to the heterogeneity. Although sev-
eral causes for heterogeneity have been scrutinized in this 
review, a comprehensive investigation of the sources of 
this heterogeneity should be conducted in future studies, 
eg, via subgroup analyses. Subgroup analysis was not pos-
sible in this study due to scarcity of data.

Third, the current study was carried out using a broad 
search of electronic databases with the purpose of 
conducting an extensive literature search, however, studies 
with data concerning self-injurious behavior obtained 
solely from chart review-data were excluded. This resulted 
in the exclusion of many articles that had been included 
in previous reviews,21,22 and may have omitted relevant ar-
ticles and weakened statistical power. The approach was, 
however, chosen to increase homogeneity in the dataset, as 
it was deemed that chart reviews inevitably would underes-
timate the true prevalence of self-injurious behavior.

Fourth, contradictory recommendations of  the 
transformations of  proportions in meta-analysis have 
been published. Barendregt et  al80 recommended the 
use of  the Freeman–Tukey transformation (arcsine 
square root transformation) prior to pooling of  data 
to adjust for variance instability. Schwarzer et al81 and 
Warton & Hui82 found misleading results with the back-
transformation of  the Freeman–Tukey transformation 
and advised the use of  a generalized linear mixed model 
with the logit transformation instead. The current 
lack of  consensus on a golden standard for statistical 
methods in prevalence meta-analysis challenges the co-
gency of  the current estimates, however, no significant 
differences in the pooled prevalence estimates were seen 
when using the Freeman–Tukey transformation.

Fifth, only 3 of the included studies presented data 
on methods, severity, and functions of self-injurious be-
havior, displaying a possible gap in the current knowl-
edge. Güney et  al50 was the only study that examined 
the functions of self-injurious behavior using ISAS,72 
which does not examine functions of SH of a psy-
chotic nature, eg, SH command hallucinations. Included 
studies examining command hallucinations suggest 
that SH command hallucinations are a frequent cause 
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of self-injurious behavior in individuals with psychosis 
experiencing command hallucinations. The absence of 
self-injury questionnaires relevant to individuals with 
psychotic disorders may disregard facets of self-injurious 
behavior concerning methods and functions.

Conclusions

The meta-analysis found a pooled lifetime prevalence of 
self-injurious behavior irrespective of suicidal intent of 
31.0% (95% CI: 22.1%; 41.6%). in individuals with an 
SSD and 39.7% (95% CI: 17.5%; 70.0%) in individuals 
at CHR-P. Data on methods, severity, and functions 
of self-injurious behavior in individuals with SSD was 
scarce, indicating a possible gap in the current knowl-
edge. However, the most commonly observed method 
was cutting and incidents overwhelmingly exhibited a 
low level of lethality. Intrapersonal functions were more 
common than social functions, however, SH command 
hallucinations may be an overlooked cause due to the 
lack of self-injury instruments relevant to individuals 
with schizophrenia spectrum disorder. Larger studies re-
garding methods, severity, and functions of self-injurious 
behavior in individuals with psychosis are needed.
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