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A B S T R A C T

Background: Despite increased awareness that non-suicidal self-injury (NSSI) poses a significant public
health concern on college campuses worldwide, few studies have prospectively investigated the
incidence of NSSI in college and considered targeting college entrants at high risk for onset of NSSI.
Methods: Using data from the Leuven College Surveys (n = 4,565; 56.8%female, Mage = 18.3, SD = 1.1),
students provided data on NSSI, sociodemographics, traumatic experiences, stressful events, perceived
social support, and mental disorders. A total of 2,163 baseline responders provided data at a two-year
annual follow-up assessment (63.2% conditional response rate).
Results: One-year incidence of first onset NSSI was 10.3% in year 1 and 6.0% in year 2, with a total of 8.6%
reporting sporadic NSSI (1–4 times per year) and 7.0% reporting repetitive NSSI (� 5 times per year)
during the first two years of college. Many hypothesized proximal and distal risk factors were associated
with the subsequent onset of NSSI (ORs = 1.5–18.2). Dating violence prior to age 17 and severe role
impairment in daily life were the strongest predictors. Multivariate prediction suggests that an
intervention focused on the 10% at highest risk would reach 23.9% of students who report sporadic, and
36.1% of students who report repetitive NSSI during college (cross-validated AUCs = .70–.75).
Discussion: The college period carries high risk for the onset of NSSI. Individualized web-based screening
may be a promising approach for detecting young adults at high risk for self-injury and offering timely
intervention.

© 2019 Elsevier Masson SAS. All rights reserved.
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1. Introduction

The college years mark the transition from adolescence to
emerging adulthood; a unique developmental period character-
ized by increasing opportunities in academic, personal, and social
areas of life [1]. Yet, this period also is one of heightened risk for
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mental disorders and risky behaviors [2–5]. Non-suicidal self-
injury (NSSI), the intentional damage to one’s body tissue (e.g.,
scraping the skin; self-battery) without suicidal intent [6], is
becoming increasingly recognized as a public health concern on
college campuses. While NSSI has historically been conceptualized
as a symptom of mental disorders, there is now increased
awareness that NSSI is not symptomatic of any particular disorder
and should be conceptualized as a behavior that warrants research
and intervention in its own right [7–12]. International pooled
lifetime prevalence estimates of NSSI are around 20% in college
students [13], with 12-month estimates in the 2–14% range [14,15].
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Although not always associated with suicide risk, NSSI (especially
repetitive and severe self-injury) is one of the strongest indepen-
dent predictors of future suicide attempts [16–19], and is
associated with severe role impairment in daily life [9], stigma
and feelings of shame [20,21], low levels of help-seeking [22,23],
and poorer academic performance [24]. These findings underscore
the necessity to address and respond to NSSI among college
students [25].

Although many colleges have begun to implement risk
assessment and prevention programs for mental health problems
[26,27], NSSI is rarely included in these efforts. Importantly,
however, although NSSI onset peaks in mid-adolescence [28],
recent evidence suggests a second peak around the age of 20 [29].
Hence, there is potential to reach out to students before NSSI and
associated negative outcomes occur. Franklin and colleagues
recently demonstrated a reduction in frequency of NSSI through
use of a mobile app that focuses on the barriers to NSSI (e.g., by
increasing self-worth) [30]. It is possible that similar initiatives
may be effective in preventing onset among at risk students.
However, there is not yet any evidence-based method of
identifying students at risk for onset of NSSI. This is in part due
to two important limitations in the literature. First, most of what is
known about potential risk factors stems from cross-sectional
approaches investigating correlates among convenience samples.
Whereas these studies can provide clues about potential predictors
of interest, the nature of the designs and samples limit the
generality of the findings [31]. Second, the prospective studies
available focused primarily on risk factors for NSSI persistence (i.e.,
ongoing vs. ceased NSSI) [15,32–35]. While these studies provide
valuable information to aid clinical decision making for persons
who already engage in NSSI, it does not provide means to detect
young adults who are likely to start engaging in NSSI. Two earlier
studies reported 9-12-month onset rates in the 2–4% range in
college students [33,34]. However, these studies may have failed to
include a representative college sample (e.g., only college women,
convenience sampling) and incorporated a narrow set of pre-
dictors, precluding the development of integrative prediction
models to detect students at highest risk for NSSI onset. We aimed
to address these gaps in the literature making use of a large
longitudinal sample of college students from the Leuven College
Surveys (LCS) [36], part of the WHO World Mental Health
International College Student (WMH-ICS) initiative [37].

Our objectives were to: 1) estimate the incidence of NSSI during
the first two years of college, 2) examine a broad range of proximal
and distal risk factors, and 3) evaluate the accuracy of a multivariate
risk prediction model for the onset of NSSI. In line with the
proposition that NSSI is a complex behavior that is determined by a
multitude of factors [38], we did not anticipate a clear set of
risk factors for onset NSSI. Potential predictors we assessed are
well-established correlates of NSSI in college students, including
sociodemographic and college-related characteristics [23,24], child-
hood-adolescent trauma [39–41], recent stressful experiences and
perceived social support [15,35,40], and mental disorders [9,12,42].
Consistent with the proposed DSM-5 frequency criterion (i.e., self-
injury on 5 or more days in the past year) [43], we determined the
predictive value of risk factors separately for the onset of both
sporadic and repetitive NSSI (i.e., � 5 times per year), occurring
during the first two years of college.

2. Method

2.1. Procedures and sample description

Detailed recruitment strategies of the LCS have previously been
described [4,24]. Recruitment involved different strategies to
increase the response rate. In the first phase, all incoming students
were sent a standard invitation letter to a routine psycho-medical
checkup organized by the university student health center, which
included the survey. In the second phase, secured electronic links
were sent to non-respondents using customized e-mails. The third
phase was identical to the second, but included an additional
incentive (i.e., a raffle for store coupons). Each phase included
reminders, with eight as default maximum amount of contacts. In
the academic years 2014-2015 and 2015-2016, all 8,530 first year
students were invited to participate, and a total of 4,565 students
completed the baseline survey (56.8% female, Mage = 18.3, SD = 1.1;
Response Rate = 53.5%). Baseline responders were invited via
email, to participate in the follow-up surveys 12 and 24 months
after the baseline assessment. A total of 2,163 of the baseline
respondents participated in at least one follow-up survey (63.2%
conditional response rate after adjusting for non-participation due
to college attrition). Informed consent was obtained from all
participants at each wave and the study’s protocol was approved
by the University’s Ethical Review Board.

2.2. Measures

Sociodemographic and college-related variables included
gender, age, nationality, perceived parental financial situation,
parental educational level, family composition, subject area
enrollment (e.g., biomedical sciences, science and technology),
and type of secondary school attended (i.e., vocational vs. academic
track).

Non-suicidal self-injury was assessed with the self-report
version of the well-validated Self-Injurious Thoughts and Behav-
iors Interview [44]. The self-report version showed excellent test-
retest reliability and external validity in a comparison study of self-
report questionnaires [45]. To assess lifetime NSSI thoughts, we
asked respondents whether they ever had “thoughts of purposely
hurting themselves, without wanting to die”. Incident NSSI was
assessed via a checklist of 13 NSSI methods (e.g., cutting, burning,
hitting) and an ‘other’ category that asked respondents whether
they used that NSSI method to “hurt themselves on purpose,
without wanting to die”. Using follow-up questions, we assessed
whether students engaged in 12-month sporadic (i.e.,1–4 times) or
repetitive NSSI (i.e., � 5 times).

Traumatic experiences prior to the age of 17 were assessed
using 19 items from the Composite International Diagnostic
Interview-3.0 [CIDI; 46], the Adverse Childhood Experience Scale
[47], and the Bully Survey [48]. Items assessed parental
psychopathology (i.e., any serious mental health problems,
criminal activities, or interpersonal violence), physical abuse (
e.g., family member hit you so hard that it left bruises), emotional
abuse (e.g., family member repeatedly said hurtful or insulting
things), sexual abuse (e.g., family member touched or made you
touch them in a sexual way against your will), neglect (i.e., nobody
took care of you, or protected you, or made sure you had the things
you needed), dating violence (i.e., you were in a romantic
relationship where your partner repeatedly hit you or hurt you)
and bully victimization (including verbal, physical, and cyberbul-
lying). Items were rated on a five-point Likert scale (“never,”
“rarely,” “sometimes,” “often,” and “very often”). Previous research
using confirmatory factor analysis showed an excellent fit of the
factor structure of the used items [4]. In order to obtain
dichotomously coded variables for the calculation of population
attributable risk proportions, “rarely” was used as the cutoff for
experiencing each traumatic event, except bully victimization
where “sometimes” was used as cutoff [49].

Stressful experiences and perceived social support. Making
use of well-validated screeners [50–52], we assessed a range of
12-month stressful experiences (e.g., life-threatening illness or
injury of family member or close friend). Using the Social Network
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section of the CIDI-3.0 [46], participants indicated whether they
felt they could rely on family, friends, and partner (when present) if
they had a serious problem. Items were rated on a four-point scale
(“a lot”, “some”, “a little”, and “not at all”). To allow the calculation
of population attributable risk proportions, networks that were
perceived as unavailable for support “a lot” were coded as
unsatisfactory.

Risk for mental disorders and associated impairment. The
CIDI Screening Scales [46,53], developed by the World Health
Organization to deliver prevalence estimates of DSM-IV mental
disorders, were used to assess 12-month Major Depressive
Disorder, Broad Mania (mania/hypomania), Generalized Anxiety
Disorder, and Panic Disorder. The Alcohol Use Disorders Identifi-
cation Test (AUDIT) was used to identify students engaging in
“risky or hazardous drinking” and students with “risk for alcohol
dependence” [54]. Using additional items from the CIDI-3.0, we
also screened students for intermittent explosive disorder (i.e.,
history of repeated attacks of anger when suddenly you lost control
and either broke or smashed something, hit or tried to hurt
someone, or threatened someone), eating disorders (i.e., binges at
least twice a week or history of vomiting or taking laxatives or
other things to avoid gaining weight), psychotic disorder (i.e.,
history of seeing things other people couldn't see or hear, or having
thoughts like believing your mind was being controlled by outside
forces) and post-traumatic stress disorder (i.e., times lasting 1
month or longer after an extremely stressful experience when you
had repetitive upsetting memories or dreams, felt emotionally
distant or depressed, and had trouble sleeping or concentrating).
Finally, using the Sheehan Disability Scale, 12-month severe role
impairment in daily life was assessed [46,55].

Twelve-month suicidal thoughts and behaviors were
assessed with a modified version of the Columbia Suicidal Severity
Rating Scale and included suicide ideation (i.e., having thoughts of
killing yourself), suicide plan (i.e., thinking about how you might
kill yourself or working out a plan of how to kill yourself), and a
suicide attempt (i.e., purposefully hurt yourself with at least some
intent to die) [56].

2.3. Statistical analyses

Appropriate missing data strategies were used to ensure that
findings are representative for the entire student population.
Specifically,non-responsepropensityweightswerecalculatedbased
on sociodemographic and college-related variables available for the
entire first year cohort [24], and multivariate imputation by chained
equations was used to adjust for survey attrition and within-survey
item nonresponse [57]. Using the package mice() in R [58], the final
data consisted of 200 imputed datasets obtained after 100 iterations.
For the purpose of this study, analyses were restricted to students
reporting no prior history of NSSI at baseline (n = 3,761). Descriptive
statistics and incidence estimates are reported as weighted numbers
(n), and weighted proportions (%) with associated standard errors.
One-year NSSI incidence proportions were calculated by using first
onset NSSI follow-up cases as the numerator, and cases without NSSI
at the previous wave as the denominator. Logistic regression analysis
was used to test the strength of associations between risk indicators
recorded at baseline and incident NSSI. Measures of associationwere
reported asodds ratios and associated 95% confidence intervals. Each
risk factor was evaluated in bivariate and multivariate models within
risk domains. Population-level effect sizes were estimated using
population attributable risk proportions [PARPs; 59]. PARPs provide
an estimate of the proportion of cases that would potentially be
prevented if it were possible to fully eliminate causal risk factor(s)
under examination.

Based on multivariate equations including all risk factors in the
study (>50 beta coefficients), we then calculated individual
cumulative risk probabilities. Resulting Area Under the Curve
(AUC) values close to .56, .64, and .71 are considered, respectively,
as small, moderate, and large effects [60]. Predicted probabilities
were discretized into deciles (10 groups of equal size ordered by
percentiles) and cross-classified with observed cases to visualize
the concentration of risk associated with high composite predicted
probabilities. Sensitivity was defined as the proportion of cases
found among pre-defined proportions of respondents with the
highest predicted probabilities. Positive predictive value (PPV) was
defined as the probability of students developing NSSI when
estimated among predefined proportions of respondents with the
highest predicted probabilities. We used the method of leave-one-
out cross-validation to correct for the over-estimation of predic-
tion accuracy when both estimating and evaluating model fit in a
single sample [61]. Firth’s penalized likelihood estimation was
applied to avoid overfitting and inconsistent estimators due to data
sparseness [62]. All analyses were performed with SAS (version
9.4) and R (version 3.5.1).

3. Results

3.1. Incidence of NSSI during college

The 12-month incidence of NSSI was estimated at 10.3%
(SE = 0.8) in year 1, and 6.0% (SE = 0.7) in year 2. Aggregated rates
of onset of NSSI were estimated at 15.6% (SE = 0.9) during the first
two college years, with 8.6% (SE = 0.8) reporting sporadic NSSI and
7.0% (SE = 0.6) reporting repetitive NSSI. The three most commonly
reported methods were smashing hand or foot against the wall or
other objects (52.0%, SE = 3.5), scraping the skin (37.3%, SE = 3.3),
and hitting oneself (35.1%, SE = 3.1).

3.2. Bivariate and multivariate risk factors for onset of NSSI

The investigation of different risk factor domains revealed the
following key findings at the individual-level. First, the most
important sociodemographic and college-related variable that
predicted NSSI onset was vocational secondary school track
(Table 1). Second, while a variety of traumatic experiences prior
to the age of 17 predicted both sporadic and repetitive NSSI
(Table 2), in multivariate models only dating violence, emotional
abuse, and bully victimization were significant predictors of both
forms of NSSI.

Third, in bivariate models, an examination of the temporal
associations between 12-month stressful experiences and incident
NSSI revealed that several proximal interpersonal stressors (e.g.,
serious betrayal by someone other than partner) were predictive of
sporadic and/or repetitive NSSI (Table 3). However, in multivariate
models only unsatisfactory peer support predicted both forms of
NSSI. Repetitive NSSI was also significantly associated with
unsatisfactory family support, serious ongoing arguments or
break-ups, and other stressful events. Fourth, all mental disorders
and symptoms of psychopathology were consistently associated
with increased risk for sporadic and/or repetitive onset of NSSI,
with the only exception being alcohol use disorder (Table 4). In
multivariate models, however, only 12-month suicidal ideation
and severe role impairment in daily life were uniquely predictive of
both forms of NSSI.

Next, we determined the potential population-level impact of
the examined risk domains for the onset of NSSI. Assuming a causal
association, we estimated that one third of sporadic NSSI (PARP =
32.9%), and nearly one half of repetitive NSSI (PARP = 46.0%),
occurring for the first time in college, might have been preventable
if it were possible to prevent any childhood-adolescent traumatic
experiences. Somewhat smaller PARPs were observed for 12-
month stressful experiences for onset of sporadic (PARP = 21.5%)



Table 2
Childhood-adolescent traumatic experiences (< 17 years) as baseline predictors for onset of non-suicidal self-injury.

II. Traumatic experiences Sporadic NSSI Repetitive NSSI

Prevalencea Bivariate modelb Multivariate modelc Bivariate modelb Multivariate modelc

w(n) w(%) SE OR (95% CI) OR (95% CI) PARP (%) OR (95% CI) OR (95% CI) PARP (%)

Parental psychopathology 1,156 30.8 0.8 1.7 (1.3-2.4) 1.4 (0.9-2.1) 7.5 2.2 (1.6-3.1) 1.6 (1.0-2.7) 13.9
Physical abuse 162 4.3 0.4 3.1 (1.7-5.7) 1.9 (0.9-4.0) 3.0 4.1(2.3-7.5) 1.8 (0.9-3.8) 3.1
Emotional abuse 547 14.6 0.6 2.4 (1.6-3.4) 1.8 (1.0-3.2) 8.2 3.1 (2.1-4.6) 1.9 (1.0-3.6) 11.1
Sexual abuse 32 0.8 0.2 3.5 (0.8-16.0) 1.7 (0.3-9.7) 0.2 8.1 (2.7-24.5) 2.8 (0.7-11.3) 1.6
Neglect 222 5.9 0.4 2.4 (1.4-4.0) 1.5 (0.8-3.0) 2.4 3.3 (1.9-5.5) 1.6 (0.8-3.3) 3.3
Dating violence 151 4.0 0.4 3.3 (1.7-6.3) 2.9 (1.4-6.1) 3.8 6.4 (3.8-11.0) 5.3 (2.7-10.3) 10.1
Bully victimization 976 26.0 0.8 1.9 (1.3-2.6) 1.6 (1.1-2.5) 11.3 2.1 (1.5-3.0) 1.6 (1.0-2.6) 11.9
Number of traumatic experiences
None or exactly one 2,982 79.4 0.7 ref ref ref ref ref ref
Exactly 2 440 11.7 0.6 2.2 (1.5-3.2) 1.0 (0.6-1.9) 1.7 2.5 (1.6-3.9) 0.9 (0.5-1.9) �0.2
3 or more 335 8.9 0.5 3.3 (2.1-5.1) 0.7 (0.2-1.9) �4.6 5.3 (3.5-8.3) 0.8 (0.3-2.3) �3.3

Note: a Prevalence estimate of potential risk factors among those without a history of NSSI at baseline, b Bivariate associations are based on separate models for each row, with
the variable in the row as predictor, c Multivariate associations are based on all factors shown in the table. w(n) = weighted number of cases, w(%) = weighted percentage of
sample, OR = Odds Ratio; PARP = Population Attributable Risk Proportion; Significant odds ratios and PARPs are shown in bold (α = .05).

Table 1
Sociodemographic and college-related variables as baseline predictors for onset of non-suicidal self-injury.

I. Sociodemographic and college-related variables Sporadic NSSI Repetitive NSSI

Prevalencea Bivariate modelb Multivariate modelc Bivariate modelb Multivariate modelc

w(n) w(%) SE OR (95% CI) OR (95% CI) PARP (%) OR (95% CI) OR (95% CI) PARP (%)

Sex (male) 1,658 44.1 0.8 1.0 (0.7-1.4) 1.0 (0.7-1.4) 0.5 0.9 (0.6-1.3) 0.9 (0.7-1.3) �3.3
Age > 18 years 855 22.8 0.7 1.4 (1.0-2.0) 1.2 (0.8-1.7) 3.4 1.5 (1.0-2.2) 1.2 (0.9-1.8) 3.9
Non-Belgian nationality 172 4.6 0.3 2.3 (1.2-4.2) 1.9 (1.0-3.7) 3.5 2.5 (1.4-4.6) 1.9 (1.0-3.6) 3.8
Parents’ financial situation difficult 609 16.2 0.6 1.4 (0.9-2.1) 1.2 (0.7-1.9) 2.0 1.8 (1.2-2.7) 1.4 (0.9-2.2) 5.8
Parental educational leveld

Both parents high education 2,358 62.8 0.8 ref ref ref ref ref Ref
One parent high education 817 21.7 0.7 1.1 (0.8-1.6) 1.0 (0.7-1.5) 0.6 1.1 (0.7-1.7) 0.9 (0.6-1.4) �1.2
Neither parents high education 582 15.5 0.6 1.2 (0.8-1.9) 1.0 (0.6-1.6) �0.1 1.5 (1.0-2.3) 1.1 (0.7-1.8) 1.7
Non-intact family compositione 816 21.7 0.7 1.3 (0.9-2.0) 1.2 (0.8-1.8) 2.6 1.6 (1.1-2.3) 1.2 (0.8-1.9) 4.5
Area of enrolment
Human Sciences 1,989 52.9 0.8 ref ref ref ref ref ref
Science and Technology 997 26.5 0.7 0.8 (0.6-1.2) 0.9 (0.6-1.3) �3.0 0.6 (0.4-1.0) 0.7 (0.5-1.1) �6.8
Biomedical Sciences 771 20.5 0.7 0.8 (0.5-1.2) 0.8 (0.5-1.2) �3.8 0.7 (0.5-1.1) 0.7 (0.5-1.2) �5.2
Vocational secondary school track 180 4.8 0.4 2.3 (1.1-4.5) 2.0 (1.0-4.0) 3.1 3.1 (1.7-5.6) 2.5 (1.4-4.7) 5.5

Note: a Prevalence estimate of potential risk factors among those without a history of NSSI at baseline, b Bivariate associations are based on separate models for each row, with
the variable in the row as predictor, c Multivariate associations are based on all factors shown in the table, d high education level was defined as holding at least a bachelor’s
degree, e defined as partents divorced or separated. w(n) = weighted number of cases, w(%) = weighted percentage of sample, OR = Odds Ratio; PARP = Population Attributable
Risk Proportion; Significant odds ratios and PARPs are shown in bold (α = .05).
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and repetitive (PARP = 34.9%) NSSI. The highest PARPs (sporadic =
37.8%; repetitive = 51.1%), however, were found for mental
disorders and symptoms of psychopathology. The single most
important risk factors at the population-level were bully
victimization for sporadic NSSI (PARP = 11.3%) and unsatisfactory
peer support for repetitive NSSI (PARP = 14.0%).

3.3. Evaluation of the accuracy of an integrative risk prediction model
for onset of NSSI

Finally, we constructed multivariate models that included all
factors in the study to predict NSSI onset. Most risk factors became
non-significant in these integrative prediction models (see
supplementary Table 1), with the exception of dating violence
prior to age 17 (for repetitive NSSI; OR = 3.1) and severe role
impairment in daily life (ORs in the 1.8–1.9 range). The generated
cumulative risk probabilities showed reasonable-to-good perfor-
mance for detecting onset of both sporadic and repetitive NSSI
(Table 5). Cross-validated sensitivity estimates for different
proportions of students at highest predicted risk show that an
intervention that, for instance, targets the 10% at highest risk
would effectively reach 23.9% (SE = 3.3) of students who report
sporadic, and 36.1% (SE = 3.9) of students who report repetitive
NSSI, for the first-time during college. The incidence of NSSI in
these subgroups would be 26.8% and 31.7%, respectively.

4. Discussion

This study presents a comprehensive examination of incident
NSSI in college students. Three main findings stand out. First, the
incidence of NSSI was estimated at 10.3% in year 1 and 6.0% in year
2, with 7.0% reporting onset of repetitive NSSI during the first two
years of college. Second, as expected, there was no single stand-out
risk factor for NSSI onset. Rather, a broad range of distal and
proximal risk factors were prospectively associated with both
sporadic and repetitive NSSI onset. Third, our findings show that it
is possible to develop risk assessment algorithms, focused on a
broad, yet feasible, range of clinically meaningful risk factors, to
identify and potentially provide targeted interventions to students
at high risk for onset of NSSI during college.

This is the first European study to investigate the incidence of
NSSI in emerging adults. Despite evidence that emerging
adulthood is a sensitive period for the onset of mental disorders
and risky behaviors [2–5], the incidence of NSSI has rarely been



Table 3
Twelve-month stressful experiences and perceived social support as baseline predictors for onset of non-suicidal self-injury.

III. 12-month stressful experiences and social support Sporadic NSSI Repetitive NSSI

Prevalencea Bivariate modelb Multivariate modelc Bivariate modelb Multivariate modelc

w(n) w
(%)

SE OR (95% CI) OR (95% CI) PARP (%) OR (95% CI) OR (95% CI) PARP (%)

Life-threatening illness of a friend or family member 745 19.8 0.8 1.3 (0.9-1.9) 1.2 (0.7-2.0) 3.4 1.3 (0.9-2.0) 1.1 (0.6-1.9) 1.0
Death of a friend or family member 697 18.5 0.8 1.2 (0.8-1.8) 1.1 (0.7-2.0) 1.2 1.4 (0.9-2.1) 1.4 (0.8-2.4) 5.4
Breakup with a romantic partner 617 16.4 0.7 1.4 (0.9-2.1) 1.2 (0.7-2.0) 2.0 1.8 (1.2-2.7) 1.5 (0.9-2.4) 6.3
Romantic partner cheated 123 3.3 0.3 1.9 (0.9-4.0) 1.3 (0.5-3.3) 0.7 2.7 (1.3-6.0) 1.5 (0.6-4.0) 1.8
Serious betrayal by someone other than partner 338 9.0 0.5 1.8 (1.1-3.0) 1.3 (0.7-2.2) 2.1 2.5 (1.6-4.0) 1.4 (0.8-2.5) 4.1
Serious ongoing arguments or breakup with friend
or family member

449 12.0 0.6 2.1 (1.4-3.2) 1.7 (1.0-2.8) 5.8 2.7 (1.8-4.1) 1.8 (1.0-3.2) 8.3

Life-threatening accident 45 1.2 0.2 2.4 (0.6-9.5) 1.8 (0.4-9.5) 0.5 5.2 (1.7-15.7) 3.5 (0.8-14.7) 2.4
Seriously physically assaulted 75 2.0 0.3 3.2 (1.2-8.4) 2.8 (1.0-8.0) 2.3 3.5(1.2-10.3) 2.8 (0.8-9.4) 2.4
Sexually assaulted or raped 7 0.2 0.1 6.9 (0.5-93.3) 5.8 (0.4-93.3) 0.4 7.6 (0.5-121.7) 4.9 (0.1-366.2) 0.4
Serious legal problem 104 2.8 0.3 2.2 (0.9-5.4) 1.8 (0.7-4.8) 1.6 2.7 (1.0-7.1) 2.0 (0.7-5.8) 2.2
Another stressful event 291 7.7 0.5 1.7 (1.0-2.9) 1.4 (0.7-2.7) 2.2 2.5 (1.5-4.1) 1.9 (1.0-3.7) 6.0
Number of 12-month stressful experiences
None or exactly one 2,916 77.6 0.8 ref ref ref ref ref ref
Exactly 2 553 14.7 0.7 1.5 (1.0-2.3) 0.9 (0.5-1.9) �0.2 1.9 (1.2-3.0) 1.0 (0.5-2.0) 0.2
3 or more 289 7.7 0.5 2.6 (1.6-4.3) 0.9 (0.3-2.8) �0.3 4.0 (2.5-6.4) 0.9 (0.3-2.9) �1.6
Unsatisfactory family support 638 17.0 0.8 1.7 (1.1-2.5) 1.3 (0.8-2.0) 3.8 2.3 (1.5-3.4) 1.6 (1.1-2.5) 9.2
Unsatisfactory peer support 1,012 26.9 0.9 1.7 (1.2-2.3) 1.5 (1.1-2.2) 10.0 2.0 (1.4-2.9) 1.7 (1.2-2.6) 14.0
Unsatisfactory or absent partner support 2,414 64.2 0.9 1.1 (0.8-1.5) 1.0 (0.7-1.4) 0.3 1.2 (0.8-1.8) 1.1 (0.7-1.6) 3.3

Note: a Prevalence estimate of potential risk factors among those without a history of NSSI at baseline, b Bivariate associations are based on separate models for each row, with
the variable in the row as predictor, c Multivariate associations are based on all factors shown in the table. w(n) = weighted number of cases, w(%) = weighted percentage of
sample, OR = Odds Ratio; PARP = Population Attributable Risk Proportion; Significant odds ratios and PARPs are shown in bold (α = .05).

Table 4
Risk for 12-month mental disorders, 12-month suicidal thoughts and behaviors, and associated impairment as baseline predictors for onset of non-suicidal self-injury.

IV. Mental disorders and other serious
mental health symptoms

Sporadic NSSI Repetitive NSSI

Prevalencea Bivariate modelb Multivariate modelc Bivariate modelb Multivariate modelc

w(n) w(%) SE OR (95% CI) OR (95% CI) PARP (%) OR (95% CI) OR (95% CI) PARP (%)

Major depressive disorder 265 7.1 0.4 3.3 (2.1-5.1) 1.8 (0.9-3.4) 4.0 4.8 (3.0-7.6) 1.6 (0.8-3.0) 4.5
Generalized anxiety disorder 189 5.0 0.4 2.7 (1.5-4.7) 1.3 (0.6-2.8) 0.5 4.5 (2.7-7.5) 1.7 (0.9-3.5) 4.6
Panic disorder 44 1.2 0.2 4.1 (1.4-12.0) 2.0 (0.6-7.2) 0.9 6.2 (2.4-15.8) 1.8 (0.6-5.8) 1.2
Broad Mania 21 0.6 0.1 6.9 (1.3-36.3) 2.3 (0.3-16.9) 0.0 18.2 (5.2-63.9) 4.0 (0.9-18.5) 1.6
Alcohol use disorder
Low risk for alcohol use disorder 2,777 73.9 0.7 ref ref ref ref ref ref
Risky or hazardous drinking 889 23.7 0.7 1.2 (0.8-1.7) 1.2 (0.7-1.8) 2.0 1.1 (0.7-1.6) 1.0 (0.6-1.6) �0.2
Risk for alcohol dependence 92 2.4 0.3 1.9 (0.8-4.6) 1.4 (0.5-3.9) 0.8 2.2 (0.9-5.1) 1.2 (0.4-3.6) 0.6
Intermittent explosive disorder item positive 608 16.2 0.6 1.5 (1.0-2.3) 1.2 (0.7-2.0) 1.3 2.1 (1.4-3.1) 1.4 (0.8-2.3) 5.2
Any eating disorder item positive 335 8.9 0.5 2.0 (1.3-3.2) 1.4 (0.8-2.6) 2.0 3.3 (2.2-5.1) 1.7 (1.0-3.1) 6.9
Any psychotic item positive 280 7.5 0.8 2.6 (1.4-4.7) 2.0 (1.0-4.0) 5.0 3.1 (1.6-5.9) 2.0 (0.9-4.1) 5.8
Post-traumatic stress disorder item positive 1,044 27.8 0.7 1.8 (1.3-2.5) 1.2 (0.7-1.9) 2.8 2.7 (1.9-3.8) 1.3 (0.8-2.1) 8.5
No suicidal thoughts and behaviors 3,605 95.9 0.3 ref ref ref ref ref ref
Suicidal ideation 121 3.2 0.3 3.5 (1.9-6.5) 2.3 (1.1-4.9) 2.7 4.7 (2.6-8.5) 2.6 (1.2-5.5) 4.1
Suicide plans and/or attempts 31 0.8 0.2 3.6 (1.0-12.8) 1.4 (0.3-5.9) 0.1 7.5 (2.6-21.0) 2.3 (0.6-7.9) 1.3
Non-suicidal self-injury thoughts 57 1.5 0.2 2.9 (1.2-7.0) 2.1 (0.7-5.7) 1.3 3.1 (1.2-8.1) 1.5 (0.4-5.3) 0.8
Number of positive screens
None or exactly one 2,706 72.0 0.8 ref ref ref ref ref ref
Exactly 2 615 16.4 0.7 1.9 (1.3-2.8) 1.1 (0.6-2.1) 4.0 2.5 (1.6-3.9) 1.4 (0.7-2.6) 5.5
3 or more 436 11.6 0.6 3.6 (2.4-5.4) 1.0 (0.3-2.8) 3.2 6.5 (4.3-9.8) 1.3 (0.4-3.8) 5.1
Severe role impairment in daily life 277 7.4 0.4 3.3 (2.1-5.3) 2.0 (1.2-3.5) 5.7 5.0 (3.2-7.7) 2.3 (1.3-4.1) 8.6

Note: a Prevalence estimate of potential risk factors among those without a history of NSSI at baseline, b Bivariate associations are based on separate models for each row, with
the variable in the row as predictor, c Multivariate associations are based on all factors shown in the table. w(n) = weighted number of cases, w(%) = weighted percentage of
sample, OR = Odds Ratio; PARP = Population Attributable Risk Proportion; Significant odds ratios and PARPs are shown in bold (α = .05).
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studied outside of adolescence. The reported incidence rates are
higher than two earlier American-Canadian estimates [2–4%
range; 33,34]. Possible explanations may include geographical
or methodological differences (i.e., we used a representative
sample and made use of an exhaustive NSSI checklist [63]), cohort
effects (i.e., increasing rate of NSSI [64,65]), or a combination of
these. On balance, our findings confirm recent work in finding a
second NSSI onset peak in emerging adulthood [29], and suggest
that - although the majority of students who report onset of NSSI
will not meet DSM-5 disorder criteria [9] - a large number of young
adults will self-injure for the first time in college. Consistent with
studies that show that the transition to college can be a particularly
stressful event [3,66,67], our findings suggest that especially
incoming college students are at high risk for onset of NSSI.
Interestingly, although our rates of cutting were similar to other
studies [34], self-cutting was not among the most frequently
reported methods. We speculate that because most individuals in
our onset sample report sporadic NSSI, more severe NSSI methods
such as self-cutting might be less frequently reported as early
methods of NSSI. We found some evidence for this as self-cutting
was more prevalent among those who reported repetitive NSSI
(sporadic NSSI = 11.8% vs. repetitive NSSI = 29.0%).



Table 5
Concentration of risk for onset of NSSI in different proportions of first year students
at highest predicted risk based on the final multivariate risk model.

Sporadic NSSI Repetitive NSSI

% at highest
predicted risk

Sensitivity
% (SE)

PPV
% (SE)

Sensitivity
% (SE)

PPV
% (SE)

100 100.0 (0.0) 8.6 (0.8) 100.0 (0.0) 7.0 (0.6)
90 94.7 (1.8) 9.8 (0.9) 96.4 (1.6) 8.3 (0.7)
80 89.8 (2.4) 10.5 (1.0) 92.9 (2.2) 9.0 (0.8)
70 84.2 (3.0) 11.3 (1.1) 88.8 (2.8) 9.9 (0.9)
60 78.0 (3.4) 12.3 (1.2) 83.9 (3.1) 11.0 (1.0)
50 70.7 (3.6) 13.6 (1.4) 78.1 (3.5) 12.4 (1.2)
40 62.3 (3.8) 15.2 (1.6) 71.2 (3.9) 14.3 (1.4)
30 52.2 (3.9) 17.4 (2.0) 62.6 (4.0) 17.1 (1.8)
20 40.1 (3.9) 20.8 (2.6) 51.7 (4.2) 21.7 (2.4)
10 23.9 (3.3) 26.8 (4.0) 36.1 (3.9) 31.7 (4.0)

Note: see the multivariate models including all predictors across risk domains in
supplementary materials. Model-based AUC values were 0.73 (0.02) for sporadic
onset NSSI and 0.79 (0.02) for repetitive onset of NSSI. Cross-validated AUC values
were 0.70 (0.03) for sporadic onset and 0.75 (0.02) for repetitive onset of NSSI.
Sensitivity = proportion of onset cases found among row% of responders at highest
predicted risk, based on cross-validated predicted probabilities. Positive Predictive
Value = probability of effectively developing onset when being among row% of
responders at highest predicted risk, based on cross-validated predicted
probabilities.
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With respect to prospective risk factors for first onset NSSI,
there are three findings that require brief comment. First, we found
evidence that the pathogenic effect of early trauma extends
vulnerability for NSSI into emerging adulthood [39]. Previous
research has shown that early trauma is associated with
neurobiological and psychological changes that impede intraper-
sonal (e.g., self-critical attribution style) and interpersonal
functioning (e.g., relational schemas of mistrust) [68–70]. It is
worth mentioning within this context that the effect of neglect and
all subtypes of abusive family relationships were attenuated when
bullying and dating violence were taken into account, suggesting
that the former may increase risk through re-victimization in peer
and partner relationships [68,71,72]. Second, findings from this
study also highlight the significance of proximal negative
interactions for incident NSSI. Consistent with recent work
showing the importance of positive peer relationships in mitigat-
ing risk for NSSI in emerging adults [35,73], we found that limited
peer support was associated with the onset of sporadic and
repetitive NSSI for approximately one in ten students who self-
injured. Third, supporting the conceptualization of NSSI as a trans-
diagnostic behavior [12], most mental health problems were
prospectively associated with sporadic and repetitive NSSI.
Multivariate models suggest that the associated role impairment
might partially account for these associations.

A novel and perhaps the most important contribution of our
study was the development of an integrative multivariate
prediction model that yields reasonable prediction accuracy for
detecting students at high risk of beginning NSSI during their
academic career. Consistent with recent advances in depression
and suicide prevention research [4,74], risk screening at college
entrance may provide a unique approach to identify those at risk
for future NSSI and offer timely intervention. Specifically, by
offering evidence-based intervention to the top 10% at greatest risk
of NSSI onset, our data suggest that we could theoretically prevent
nearly one in four sporadic and two in five repetitive onset cases.
This figure would increase to more than half of students who
report repetitive NSSI if we target the top 20% at risk, although this
would also increase the risk of identifying false positives (i.e.,
students who would never have self-injured). However, it could
also be argued that these students may still benefit from a general
mental health promotion intervention because of their constella-
tion of clinically significant risk factors. While these findings are
promising, further research will almost certainly be able to
improve these models by including protective factors (e.g.,
emotion regulatory capability), NSSI-related cognitions (e.g.,
self-efficacy to resist NSS), and allowing for interactions in larger
samples. Building upon these findings, the next logical step would
then be to determine how preventive interventions could best be
delivered (e.g., making use of the high scalability of internet- and
mobile-based applications) and which type of interventions (i.e.,
trans-diagnostic vs. NSSI-specific) work best for students at
varying levels of risk. Addressing these questions in future
research will be extremely important to help guide and fully
exploit the potential of individualized screening and preventive
approaches for NSSI in college. Taken together, the current findings
show that effectively dividing college entrants into low and high-
risk groups by means of an empirically-derived prediction model
has the potential to help optimize the deployment of preventive
interventions aimed at reducing the incidence of NSSI and its
potentially negative consequences (e.g., increased capability for
suicide [75]).

Several limitations deserve attention in interpreting the results
of this study. First, response rates in the 54–63% range are sub-
optimal. We used state-of-the-art missing data handling techni-
ques to tackle potential residual non-response bias, however, this
remains a concern. Second, we used validated clinical screening
scales instead of full diagnostic interviews to assess risk for mental
disorders; hence, these prevalence rates should be interpreted
cautiously. Third, the extent to which the identified risk factors are
also causally predictive of NSSI onset cannot be resolved with our
current approach. The best way to resolve this uncertainty is to
carry out randomized trials that evaluate the effectiveness of
targeting the identified risk factors. Finally, because our results are
based on data from one college, replicating the findings represents
an important goal for future research.

5. Conclusion

The current study makes significant advances to both science
and practice by estimating the incidence of NSSI in college students
and examining clinically useful prediction models that can identify
students at risk for future NSSI. Results show that the college years
are a sensitive period for the onset of NSSI. While our findings shed
light on many risk factors for sporadic and repetitive incident NSSI,
effect sizes of individual prospective associations were weak to
moderate. Importantly, however, combining risk factors from
multiple domains into an integrative prediction model enabled us
to detect college entrants at high cumulative risk for incident NSSI
with a reasonable degree of accuracy. Further research in this area
has the potential to deliver a powerful and cost-beneficial tool that
will be valuable in planning future preventive interventions for
NSSI in college populations worldwide.
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