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Up to one in five emerging adults engage in non-suicidal self-injury (NSSI).
Providing a better understanding of factors that differentiate between who
engages in lifetime NSSI and who is more likely to engage in recent and clinically
severe NSSI can provide meaningful information for prevention and intervention
of NSSI. The present study (n=669) considered NSSI lifetime engagement (no
prior history of NSSI vs. lifetime NSSI), recency [past NSSI (>12 months ago) vs.
recent (<12-month) NSSI], and clinical severity among those with recent NSSI
(subthreshold vs. DSM-5 NSSI disorder). The prevalence of NSSI disorder was 8.4%
in emerging adults aged 18 to 26 years old. Higher anxiety levels were related
to NSSI engagement, but only depressive symptoms and NSSI versatility were
consistently associated with more recent NSSI and NSSI disorder. A stepped-care
approach may be required in addressing NSSI among emerging adults.
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1 Introduction

Non-Suicidal Self-Injury (NSSI), which refers to direct and deliberate damage to an
individual’s own bodily tissue without suicidal intent (1), is a major mental health challenge
among emerging adults (2, 3). In accordance with the Diagnostic and Statistical Manual of
Mental Disorders (DSM-5-TR) (4), we use the term NSSI, which excludes self-injury with
suicidal intent. If there is some intent to die present, it is classified as a suicide attempt. In
contrast, the term ‘self-harm, still often used in British literature (5), encompasses both
non-suicidal and suicidal self-injurious behaviors. Emerging adulthood (i.e., 18-25 years old)
is typically described as the developmental period between adolescence and young adulthood
which is marked by increased exploration and psychosocial risk-taking, but also vulnerability
towards NSSI (6, 7). Among first-year college students (age 18-20; n=20,842), the lifetime and
12-month prevalence of NSSI is estimated at one in five and one in 10, respectively (2). Age of
NSSI onset is most often situated in mid-adolescence (age 14 to 16), with a second peak during
emerging adulthood (8). More than half of the adolescents with a history of NSSI persist to self-
injure during emerging adulthood (8, 9), but the probability of desisting NSSI is also highest at
ages 18 to 21 (10). Emerging adults reporting recent and clinically considered severe NSSI are
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at higher risk for adverse outcomes such as mental disorders, suicidal
thoughts and behaviors, and suicide attempts than peers who engaged
in NSSI in the past (9, 11), which underscores the importance of
effective differentiation among those with a lifetime history of
NSSI. Considering severity, the NSSI Disorder (NSSI-D) was added
to the fifth edition of the Diagnostic and Statistical Manual of Mental
Disorders (DSM-5) (12). To meet a diagnosis for NSSI-D, individuals
need to report NSSI engagement at least 5days during the past year,
with NSSI causing significant distress or severe impairment across life
domains (12). Other diagnostic criteria include affective or social
precipitants, NSSI urges, and the expectation that NSSI will result in
relief, resolve interpersonal difficulties, or increase positive feelings.
Prevalence of NSSI-D is estimated at 0.2-0.8% among emerging
adults, with higher rates in women than men (13, 14). In line with
prior studies (2, 9), providing a better insight into factors that
differentiate individuals who engage in lifetime NSSI (vs. no NSSI)
and who are more likely to engage in recent (< 12 months vs. > 12
months ago) and clinically severe NSSI among those with recent NSSI
(subthreshold vs. NSSI-D) can provide meaningful information for
prevention and intervention strategies that target NSSI. Namely, (a)
differentiation in the presence/absence of lifetime NSSI engagement
can tell us more about risk factors for the onset of NSSI, which can
feed general primary care and preventative initiatives; (b)
differentiation between recency of NSSI (< 12 months vs. > 12 months
ago) is important for secondary care and therapeutic interventions;
and (c) differentiation between severity (subthreshold NSSI vs.
NSSI-D) can improve insights of tertiary or specialized care.

Overall, studies have shown higher levels of depression, anxiety,
disruptive behaviors, personality dysfunctioning and anger, and lower
levels of self-esteem (13, 15) in individuals who engage in NSSI compared
to those who do not (i.e,, lifetime NSSI engagement vs. no NSSI). Prior
work also suggests that higher internalized anger expression (compared to
externalized anger expression) is associated with an increased risk of NSSI
(16). However, few studies have examined whether these clinical
constructs might also help to differentiate between those who are more
likely to engage in recent (< 12 months vs. > 12 months ago) and clinically
severe NSSI among those with recent NSSI (subthreshold vs. NSSI-D) (2,
15). There is some evidence that individuals who engage in 12-month
NSSI report higher levels of negative affect, rumination, self-criticism,
personality dysfunctioning, severe life stress and impairment, and mood
disorders compared to those with past NSSI or compared to those who
never engaged in NSSI (9, 13, 17-19). NSSI recency has also been
positively associated with an earlier onset (11 years or younger, compared
to 14-17 years old) and with onset in the year before college (2). Finally, a
handful of studies investigated DSM-5 NSSI-D and observed that
individuals meeting NSSI-D criteria reported increased NSSI versatility
(ie, the number of different NSSI methods), higher levels of
psychopathology and significantly more impaired functioning than
individuals who self-injured in the past year but do not meet the NSSI-D
criteria (i.e., subthreshold NSSI) (20). Yet, given that up to one in five
emerging adults engage in NSSI, more work is required considering
meaningful differences among those with a lifetime history of NSSI (2, 5,
21). Obtaining a clearer picture regarding the unique clinical correlates
and potential risk factors of NSSI engagement, recency, and severity would
provide valuable information for prevention efforts and clinical assessment.

To help address this gap in the literature, the present study
compares emerging adults with and without a lifetime NSSI history
(i.e., engagement), recent vs. past NSSI (recency: < 12 months vs. > 12
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months ago), and subthreshold NSSI vs. NSSI-D with respect to
gender, age of NSSI onset, NSSI versatility, anxiety, depression,
personality dysfunctioning, self-esteem, anger-in and anger-out (i.e.,
internalized and externalized anger expression, respectively).
We expect individuals with recent NSSI and NSSI-D to report more
NSSI versatility, either early or pre-college onset (i.e., 13 years or
younger; or 17 years or older), more anxious and depressive
symptoms, more personality dysfunctioning, more internalized (i.e.,
self-critical) anger expression, and less self-esteem than individuals
with past NSSI and subthreshold NSSI, respectively. Given that theory
(e.g., the Benefits and Barriers model (21) suggests that negative mood
is an “affective engine” that drives repeated NSSI) and empirical
literature suggests that negative mood uniquely increases risk for
persistent NSSI (9, 13, 14, 17, 18), we expect that individuals with
more severe depressive symptomatology will be more likely to report
NSSI engagement, recent NSSI, and NSSI-D. In addition, we anticipate
meaningful differences between individuals with past and
subthreshold NSSI and those with NSSI-D.

2 Methods

Data were collected through an anonymous web-based survey
using convenience sampling. The sample comprised 669 emerging
adults (M, =21.48; SD=2.20; range 18 to 26 years), of whom 205
participants (30.64%) identified as men and 454 (69.36%) as women.
The study was approved by SMEC KU Leuven. Invitations to
participate in an anonymous web-based survey were sent to socio-
cultural organizations (e.g., sports clubs and music societies) to
distribute among their Dutch-speaking emerging adult members.
There was no reimbursement for participation in the study. The study
took about 20 min.

The data collection comprised socio-demographic variables (i.e.,
age and gender) and self-report questionnaires. Participants who
reported lifetime NSSI (dichotomous item) completed a follow-up
questionnaire (22) evaluating NSSI methods, age of onset, and NSSI-D
criteria (KR-20=0.73). Consistent with prior work that considered
heterogeneity in engagement, recency and severity of NSSI (14, 22),
we differentiated between emerging adults with no history of NSSI vs.
lifetime NSSI (engagement); recent vs. past NSSI (recency: < 12
months vs. > 12 months ago) and severity of NSSI among those with
recent NSSI (subthreshold NSSI vs. NSSI-D).

Anxiety and depression were evaluated using the Anxiety (10
items; a=0.91) and Depression (16 items; a=0.94) subscales of the
Symptom Checklist-Revised (SCL-90-R) (23). The items were scored
on a 5-point Likert scale ranging from 1 (Not at all) to 5 (Extremely).
Higher anxiety or depression scores reflected more severe anxiety and
depressive symptoms, respectively. Personality dysfunctioning was
assessed using the Dutch Five-Item Screening Scale for Personality
Disorders (FISSPD; a=0.83) (24). Participants were asked to report
to what extent they agree with five items on a 5-point Likert scale
ranging from 0 (Completely disagree) to 4 (Completely agree). The
mean score of the five items resulted in a single severity score with a
higher
dysfunctioning. Self-esteem (10 items; o=0.89) was measured using

score indicating increasing severity of personality
the Rosenberg Self-Esteem Scale (25). Participants were asked to rate
their agreement with 10 items on a 4-point Likert scale ranging from

0 (Strongly agree) to 3 (Strongly disagree). Higher scores on the total
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scale indicated more self-esteem. Lastly, internalized and externalized
anger expression were assessed using the anger-in (8 items; a=0.71)
and anger-out (8 items; a=0.78) subscales of the State Trait Anger
Expression Inventory 2 (STAXI-2) (26). Participants self-reported the
frequency with which anger is expressed on a 4-point Likert scale
ranging from 1 (Almost never) to 4 (Almost always). Higher scores on
anger-in or anger-out reflect more internalized or externalized anger
expression, respectively.

A series of binary logistic regression models was estimated to
understand the association between the clinical constructs and NSSI
engagement (no NSSI vs. lifetime NSSI), NSSI recency (recency: < 12
months vs. > 12 months ago), and NSSI severity (subthreshold vs.
NSSI-D). For each comparison, we conducted bivariate (controlling
for gender) and multivariate models (including all covariates
simultaneously) with two-sided significance tests. Correlates that
remain significant throughout the multivariate analyses will
be compared using norm scores, if available.

3 Results

Lifetime and 12-month prevalence of NSSI was 32.9 and 16.0%,
respectively. Prevalence of DSM-5 NSSI-D was 8.4%. There were
449 emerging adults with no prior history of NSSI and 220
individuals with a lifetime history of NSSI. Of these, 108 reported
past NSSI (>12 months) and 107 recent NSSI (< 12 months). Of
those with recent NSSI, 50 individuals reported subthreshold NSSI
and 56 met criteria for NSSI-D. Five participants (0.75%) could not
be classified due to missing data. The groups are visualized in
Figure 1.

When controlling for gender, higher anxiety and depression,
increased personality dysfunctioning and anger-in, and decreased
levels of self-esteem increased odds for lifetime NSSI engagement
(compared to no NSSI). As can be seen in Table 1, higher anxiety and
depression remained independently associated with NSSI engagement
in a multivariate model controlling for all clinical correlates. Similarly,
higher anxiety and depression, personality dysfunctioning and anger-
in, and decreased self-esteem were significantly associated with
increased odds of recent NSSI (< 12 months) compared to those with
past NSSI. Individuals with recent NSSI also reported greater NSSI
versatility than those who self-injured more than 12 months ago.
Multivariate models showed that NSSI versatility and higher
depression levels were independently associated with NSSI recency
when controlling for all clinical correlates. In addition, reporting an

10.3389/fpsyt.2023.1251514

age of onset of NSSI after 17 years of age became a significant correlate
of recent NSSI in this multivariate model. Finally, we evaluated
associations among those with NSSI-D (compared to subthreshold
NSSI), and found that greater NSSI versatility and higher anxiety and
depression, personality dysfunctioning, and anger-in were associated
with increased odds of NSSI-D; whereas self-esteem was associated
with decreased odds of NSSI-D. However, only NSSI versatility and
depressive symptoms remained independently associated with
NSSI-D in the multivariate model.

To evaluate meaningful differences in depression scores between
groups, we used the norm scores of the Dutch community population.
This revealed that individuals without NSSI engagement (17.23;
SD=13.60) scored low-to-below-average for depression (SCL-90-R),
those that reported past NSSI scored average-to-above-average (22.07;
SD=14.01), whereas individuals with subthreshold (29.92;
SD=14.09), and NSSI-D (40.25; SD=11.74) scored high and very
high, respectively. A one-way post-hoc ANOVA confirmed that the
differences for depression between these groups were significant [F(3,
659)=56.58, p<0.001], with significant incremental increases across
all groups (Tukey post-hoc). Considering NSSI versatility, there were
no norm scores available. Mean number of different NSSI methods for
the past NSSI, subthreshold NSSI, and NSSI-D groups were 2.1
(SD=1.3), 3.0 (SD=1.6), and 4.3 (SD=1.9), respectively. The
differences in average NSSI versatility between groups were again
significant [F(2, 211)=36.82, p<0.001] with significant incremental
increases for the past NSSI, the subthreshold NSSI and the NSSI-D
group (Tukey post-hoc).

4 Discussion

The present
epidemiological NSSI outcomes (i.e., engagement, recency, and

study examined differentiated meaningful

severity) and investigated associations with respect to clinical
symptomatology: being (a) no NSSI vs. lifetime NSSI (engagement),
(b) past vs. 12-month NSSI (recency) among those with lifetime NSSI,
and (c) subthreshold NSSI vs. NSSI-D among those with recent NSSI
(severity). Findings suggest that both anxiety and depression are
associated with NSSI engagement, but only depression was
consistently associated with more recent and clinically severe
NSSI. Personality dysfunctioning, self-esteem and anger-in also
showed associations across the comparison groups but became
nonsignificant when depression was taken into account. This pattern
of findings aligns with Hooley and Franklin (21) Benefits and Barriers

Total sample (n = 669)
A

\

{Engagement: No NSSI (n = 449) versus Lifetime NSSI (n = 220) \

{Recency: Past NSSI (n = 108) versus Recent NSSI (n = 107) ) Missing data n=5

A

FIGURE 1
Data differentiation in engagement, recency and severity of NSSI.

!
( Severity: Subthreshold NSSI (» = 50) versus NSSI-D (n = 56)

Missing datan =1
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TABLE 1 Bivariate and multivariate logistic regression analyses examining NSSI behavior.

Engagement: No NSSI versus
lifetime NSSI history across
the sample (n = 669)*

Recency: Past (i.e., >
12-months) versus recent
(< 12-months) NSSI among
those with lifetime NSSI history
(n = 215)

Severity: Subthreshold (i.e.,
12-month NSSI without
disorder) versus DSM-5 NSSI
disorder among those with
recent NSSI (n =106)

Bivariate
analyses

OR (95% Cl)

Multivariate
analyses

OR (95% Cl)

Bivariate
analyses

OR (95% Cl)

Multivariate
ETEIWALES

OR (95% Cl)

Bivariate
analyses

OR (95% CI)

Multivariate
analyses

OR (95% CI)

Being woman 1.61 (1.12-2.32)* 1.28 (0.85-1.92) 1.21 (0.65-2.26) 0.72 (0.31-1.68) 1.16 (0.47-2.88) 0.75 (0.21-2.69)
Age of NSSI onset®

13 or younger (ref) (ref) (ref) (ref)

13to 17 1.05 (0.51-2.16) 1.39 (0.54-3.57) 1.38 (0.47-4.08) 1.86 (0.49-7.03)

17 or older 1.76 (0.66-4.70) 4.05 (1.15-14.28)* 0.91 (0.23-3.67) 5.05 (0.78-32.79)
NSSI versatility 1.84 (1.50-2.26)*** 1.92 (1.49-2.46)*** 1.50 (1.18-1.91)%*** 1.77 (1.26-2.49)***
SCL-90-R

Anxiety 1.08 (1.06-1.11)%** 1.03 (1.00-1.07)* = 1.07 (1.03-1.10)%** 0.97 (0.92-1.03) 1.07 (1.02-1.12)%** 1.01 (0.94-1.10)

Depression 1.05 (1.04-1.06)*** | 1.02 (1.00-1.05)* = 1.07 (1.04-1.09)*** | 1.06 (1.02-1.11)** | 1.07 (1.03-1.10)*** |  1.08 (1.01-1.15)*
FISSPD

Personality

dysfunctioning 1.92 (1.59-2.30)** 1.13 (0.85-1.48) 2.04 (1.48-2.81)%#* 0.98 (0.59-1.65) 1.75 (1.12-2.72)* 0.76 (0.36-1.61)
RSE

Self-esteem 0.31 (0.22-0.43)*** 0.66 (0.42-1.02)

0.27 (0.15-0.49)%**

0.73 (0.32-1.69) 0.35 (0.15-0.78)* 1.14 (0.34-3.85)

STAXI-2
Anger-in 1.06 (1.02-1.10)** | 0.98 (0.93-1.02) 1.07 (1.00-1.14)* 1.00 (0.91-1.10) 1.14 (1.04-1.25)%* 1.11 (0.97-1.27)
Anger-out 1.04 (1.00-1.08) 1.01 (0.97-1.06) 1.06 (0.99-1.13) 1.04 (0.96-1.14) 1.03 (0.95-1.12) 1.01 (0.90-0.14)
Nagelkerke R* 0.19 0.45 0.41

#p<0.05, #¥p<0.01, *¥*p <0.001. Significant odds ratios are made boldface.
“For No NSSI versus lifetime NSSI, Age of NSSI onset and NSSI versatility were excluded.

"To avoid overlap with recent NSSI, individuals who reported age of onset < 12 months ago were excluded from the bivariate model involving Age of NSSI onset.OR, Odds Ratio; NSSI, Non-
Suicidal Self-Injury; SCL-90-R, Revised Symptom Checklist; FISSPD, Five-Item Screening Scale for Personality Disorders; RSE, Rosenberg Self-Esteem; STAXI-2, State-Trait Anger Expression

Inventory 2.

Model, which defines emotional distress as the maintaining factor for
NSSI after its onset.

We found a rate of 8.4% for NSSI-D in the present sample, which
is considerably higher than in prior work (i.e., 0.2-0.8%; 12,26). One
potential reason for this might be because the study was conducted
during the COVID-19 pandemic (27). In line with Ammerman et al.
(28), higher NSSI versatility was associated with NSSI recency and
severity. Due to habituation, individuals may need to engage in
different methods of NSSI (i.e., increased NSSI versatility) to
experience the same emotion-regulatory effect (29). Importantly,
individuals using different methods of NSSI are also more likely to
report suicidal thoughts and behaviors (30).

Notably, we identified depression as a consistent, non-specific
correlate of recent and severe NSSI among emerging adults, with the
highest symptoms found among individuals meeting the criteria for
NSSI-D. The present study cannot indicate the direction of this
relationship, with prior work indicating that this relationship might
be bi-directional (2). In addition, NSSI and depression may also have
shared risk factors (e.g., trauma, emotion regulation difficulties) (31),
suggesting that a unified approach for general primary care and
preventative initiatives (32), in which interventions aiming at shared
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risk factors, may be useful to prevent both the onset of NSSI
and depression.

Our findings support a stepped-care approach in which NSSI is
addressed both dimensionally and categorically across different levels
of care (33). The dimensional level comprises treating NSSI as a behavior
that occurs on a continuum that considers engagement, recency, and
severity when matching interventions to individuals’ needs. Considering
engagement, it seems important for prevention and general care to
target general risk factors such as anxiety and depression. For individuals
who have engaged in past NSSI and those engaging in recent NSSI, it
could be advised to discuss NSSI in therapy and explore the factors that
facilitate desistance of the behavior. Emerging adults who have engaged
in NSSIin the past should thus not be left without support, as the study
results also point out that these individuals report significantly more
anxious and depressive symptoms compared to individuals who have
never engaged in NSSIL. This is in line with recent work that NSSI
recovery constitutes more than just behavioral cessation and involves
also discussion around ongoing thoughts and ambivalence about
stopping NSSI (34-36). Finally, the categorical approach includes
identifying individuals who meet the NSSI-D criteria and might require
specialized treatment that involve a targeted focus on NSSI (e.g.,
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dialectical behavior therapy). The merits of a stepped-care approach
were recently also acknowledged by DSM-5s recent text revision (4)
which mentions NSSI as a behavior that may warrant ongoing clinical
attention in its own right.

The current study’s results should be interpreted considering the
following limitations. The study design was cross-sectional in nature.
This implies that the findings should be replicated in future prospective
research to consider the directionality between constructs. Additionally,
the data collection was based on convenience sampling, which may lead
to sampling bias and implies that prevalence rates should be interpreted
with caution. Further, the study consisted of only self-report
questionnaires, which can result in reporting bias and shared method
variance. Even though the NSSI-D criteria (4) and other clinical
constructs that were included were assessed using well-validated
instruments, future work should consider assessing NSSI disorder
criteria using a golden standard diagnostic interview (3, 20). These
limitations notwithstanding, this study shows that depressive symptoms
and NSSI versatility are consistently associated with more recent and
more severe NSSI among emerging adults who self-injure. These
findings highlight the need to capture meaningful differences among
emerging adults reporting engagement in self-injury by considering the
recency and severity of NSSI routinely in future research studies.
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