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Abstract

Background. Although non-suicidal self-injury (NSSI) is known typically to begin in adoles-
cence, longitudinal information is lacking about patterns, predictors, and clinical outcomes of
NSSI persistence among emerging adults. The present study was designed to (1) estimate NSSI
persistence during the college period, (2) identify risk factors and high-risk students for NSSI
persistence patterns, and (3) evaluate the association with future mental disorders and suicidal
thoughts and behaviors (STB).

Methods. Using prospective cohorts from the Leuven College Surveys (n =5915), part of the
World Mental Health International College Student Initiative, web-based surveys assessed
mental health and psychosocial problems at college entrance and three annual follow-up
assessments.

Results. Approximately one in five (20.4%) students reported lifetime NSSI at college
entrance. NSSI persistence was estimated at 56.4%, with 15.6% reporting a high-frequency
repetitive pattern (>five times yearly). Many hypothesized risk factors were associated with
repetitive NSSI persistence, with the most potent effects observed for pre-college NSSI char-
acteristics. Multivariate models suggest that an intervention focusing on the 10-20% at the
highest predicted risk could effectively reach 34.9-56.7% of students with high-frequency
repetitive NSSI persistence (PPV = 81.8-93.4, AUC = 0.88-0.91). Repetitive NSSI persistence
during the first two college years predicted 12-month mental disorders, role impairment,
and STB during the third college year, including suicide attempts.

Conclusions. Most emerging adults with a history of NSSI report persistent self-injury during
their college years. Web-based screening may be a promising approach for detecting students
at risk for a highly persistent NSSI pattern characterized by subsequent adverse outcomes.

Introduction

Non-suicidal self-injury (NSSI), defined as the direct and deliberate damage of one’s body tis-
sue without suicidal intent (e.g. cutting and hitting oneself; International Society for the Study
of Self-Injury, 2022), is a growing public health concern in colleges across the world. Lifetime
prevalence of NSSI is estimated to be 17-20% among college students, with 12-month preva-
lence close to 8% and 0.8-2.3% meeting DSM-5 disorder criteria (Kiekens et al., 2018b, 2021a;
Swannell, Martin, Page, Hasking, & St John, 2014). From a developmental perspective, the col-
lege years mark the transition from adolescence to emerging adulthood, constituting a period
of continued growth and exploration (Arnett, 2015). However, this is also a time characterized
by psychosocial risk and increased vulnerability for NSSI (Bruffaerts et al., 2018; Hamza,
Goldstein, Heath, & Ewing, 2021a; Kiekens et al.,, 2019). Young people who self-injure are
at risk for several adverse outcomes, including reduced academic functioning (Kiekens
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et al,, 2016), difficulties in key developmental tasks (Gandhi et al.,
2017; Robinson et al., 2018), and suicidal thoughts and behaviors
(STB; Hamza & Willoughby, 2016). Findings such as this under-
score the importance of timely intervention to prevent NSSI and
potential future outcomes (e.g. suicide attempts).

The college years are increasingly recognized as a window of
opportunity to implement risk screening for self-injurious beha-
viors (Mortier et al, 2017a, 2017b), address stigma (Hamza
et al., 2021b), and provide evidence-based interventions (Lewis
et al., 2019). For example, a recent study observed one-year inci-
dence rates of NSSI in the 6-10% range and demonstrated the
potential of screening approaches for detecting students at risk
for an onset of NSSI (Kiekens et al., 2019). While these findings
regarding college NSSI onset are encouraging, secondary prevent-
ive efforts focusing on persistent NSSI might also be needed as
most begin NSSI in adolescence (Gandhi et al., 2018) — suggesting
that for many emerging adults, it might be too late to prevent
NSSI onset by the time they enter college. This highlights the
importance of a good understanding of the course of persistent
NSSI (Glenn, Jaroszewski, Milner, Kearns, & Nock, 2015),
which is a prerequisite to clarifying risk factors and identifying
students at high risk for ongoing NSSI. To this end, future
work needs to extend previous knowledge in three critical ways.
First, surprisingly little is known about the basic patterns of
NSSI persistence. The few studies that have considered persistence
patterns reported substantial variation. In a cross-national survey,
44% of those with a history of NSSI reported NSSI in the last 12
months (Kiekens et al., 2021a). Prospective studies with one-year
follow-up assessments observed that 25-63% of youth who begin
to self-injure as adolescents continue to self-injure in college
(Glenn & Klonsky, 2011; Hamza & Willoughby, 2014). For
instance, Hamza and Willoughby (2014) found that out of a con-
venience sample of 439 first-year students with lifetime NSSI,
30.5% reported NSSI at baseline but not follow-up (i.e. desist pat-
tern), 9.6% reported NSSI only at follow-up (i.e. relapse pattern),
and 15.5% reported NSSI at both time points (i.e. persistence pat-
tern). Yet, most students (44.4%) indicated having ceased NSSL
However, as these studies included only one follow-up assess-
ment, more work is needed to clarify patterns of NSSI persistence
during the college period.

Second, scholars recently found that half of adolescents with
stable repetitive NSSI report self-injury through their mid-
twenties (Daukantaite et al.,, 2020), but also observed that the
probability of stopping NSSI is highest between ages 18-21
(Turner, Helps, & Ames, 2022). This highlights the need to
understand better what differentiates emerging adults who persist
from those that cease NSSI. Identified risk factors include: emo-
tional problems, problems with parents, borderline personality
features, low emotion regulatory capabilities, and NSSI character-
istics (including more frequent NSSI and a higher number of
methods; Daukantaite et al, 2020; Glenn & Klonsky, 2011;
Hamza & Willoughby, 2014; Kiekens et al.,, 2017). While some
of these factors may represent an underlying vulnerability for
NSSI, more work is needed to determine their salience for clinic-
ally meaningful NSSI persistence patterns. Importantly, as these
initial prospective studies relied on small samples of students
with persistent NSSI (n = 30-69), they could not develop integra-
tive models to help guide the deployment of resources to those in
need of interventions at college entrance. Third, future work is
needed to evaluate whether students who report persistent NSSI
are at increased risk of mental disorders and STB compared to
those who ceased NSSI. For instance, previous work has shown
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that individuals who engage in NSSI are more likely to attempt
suicide (on average three years later; Hamza & Willoughby,
2016; Kiekens et al, 2018a) than those without a history of
NSSI. However, it remains unclear whether students with persist-
ent NSSI are more likely to experience these outcomes than those
who ceased NSSL

The present study aims to address these gaps in the literature
using a longitudinal sample of college students from the Leuven
College Surveys (LCS), part of the WHO World Mental Health
International College Student Initiative (Cuijpers et al., 2019).
Our objectives were to (1) estimate NSSI persistence patterns dur-
ing the first two college years, (2) investigate risk factors and iden-
tify high-risk students for NSSI persistence at college entrance,
and (3) provide information about the prospective association
between NSSI persistence patterns during the first two years
and mental disorders, role impairment, and STB in the third col-
lege year. Consistent with a person-centered approach that con-
siders heterogeneity in patterns of change (Hamza &
Willoughby, 2014), we differentiated between a ceased (i.e. no
NSSI in college), sporadic (i.e. 12-month NSSI in only one college
year) and repetitive NSSI course (i.e. 12-month NSSI in both
college years). Students with a sporadic course reported a relapse
(i.e. NSSI only in year 2) or desisted NSSI (i.e. NSSI only in
year 1), while the repetitive course was characterized by a low-
frequency (i.e. NSSI at least once yearly, but not repetitively >5
NSSI acts) and high-frequency pattern (i.e. repetitively >5 NSSI
acts). The high-frequency pattern matched the proposed fre-
quency criterion for DSM-5 NSSI disorder (American
Psychiatric Association, 2013). Building upon previous work, we
investigated more than 50 predictors for these meaningfully dif-
ferent prospective patterns across sociodemographic variables,
childhood-adolescent traumatic experiences, perceived stress and
lack of social support, 12-month mental disorders, role impair-
ment, and pre-college NSSI characteristics.

Method
Procedure and sample

The LCS is an overlapping panel design, with the present report
presenting unpublished results from three cohorts with four
waves of data obtained between September 2014 and May 2020.
Recruitment involved three different phases and strategies at base-
line. In the first phase, all incoming students were invited to par-
ticipate as part of a routine psycho-medical checkup, with
participants completing the survey on a desktop computer in
the waiting room of the student health center. The second
phase included secured electronic links sent to non-respondents
of the first phase using customized emails. The third phase was
identical to the second but emphasized a raffle for €20 store cou-
pons. Each phase included reminders, with eight as the default
maximum number of contacts. The third cohort was invited
entirely via customized emails as the university no longer orga-
nized routine psycho-medical checkups from 2017 onwards.
Students were contacted for the follow-up surveys at 12, 24, and
36 months after the baseline assessment. Personalized emails
with unique electronic links to the follow-up surveys were sent,
including up to seven reminder emails, with additional raffles
for store coupons for students that stayed in the study.

A total of 5915 incoming students completed the baseline
survey (N=13103, Response Rate=45.1%; 56.9% female,
Mage=18.3, sD.=1.1). Representativeness indicators were
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calculated for each cohort and ranged from 0.84 to 0.89, suggesting
that sample data are sociodemographically representative of the
population cohorts (Schouten, Cobben, & Bethlehem, 2009). Of
these, 3072 respondents participated in at least one follow-up sur-
vey (69.7% conditional response rate after adjusting for college
attrition). Specifically, 1305 students participated in one follow-up
survey, 922 in two follow-up surveys, and 845 in three follow-up
surveys. This resulted in 2263 surveys at follow-up one, 1824
surveys at follow-up two, and 1597 surveys at follow-up three.
Males who had completed vocational high school education had
a higher likelihood of dropping out of the study (online
Supplementary Table S1). Informed consent was obtained for
each survey, and the University’s Ethical Review Board approved
the study.

Measures

Sociodemographic information

Sociodemographic variables included sex assigned at birth, age,
nationality, parental financial situation, parental educational
level, family composition, subject area enrollment, and high
school track.

NSSI prevalence, characteristics, and persistence

Using the self-report version of the well-validated Self-Injurious
Thoughts and Behaviors Interview (SITBIL; Nock, Holmberg,
Photos, and Michel, 2007), lifetime NSSI was assessed with a
checklist of 13 NSSI methods (e.g. cutting, burning, hitting) and
an ‘other’ category. This measure has good construct validity
(x=0.74-1.0) and excellent test-retest reliability for the presence
of NSSI (x =1.0; Nock et al., 2007). The online version has also
demonstrated excellent test-retest reliability for lifetime NSSI
(x=0.94), with most people reporting being more honest and
accurate about their self-injury history online than in person
(Fox et al., 2020a). Additional questions assessed age of onset, life-
time and past 12-month frequency of NSSI thoughts and beha-
viors, the future likelihood of NSSI, presence of urges, and
medical treatment history for NSSI. Based on the four-function
model (Bentley, Nock, & Barlow, 2014), respondents rated affect-
ive and social functions of NSSI (0 =little; 4 = very much/severe,
cutoff >0). NSSI disorder was determined using proposed
DSM-5 criteria (cf. Kiekens et al., 2018b). Finally, we determined
the course and persistence of NSSI among incoming students
with lifetime NSSI based on the reported past-year frequency of
NSSI behavior during the 12 and 24-months follow-up assess-
ments (coded as none, 1-4 acts, or >5 acts).

Childhood-adolescent trauma

Traumatic experiences before the age of 17 were assessed at col-
lege entrance using 19 items based on the WHO Composite
International Diagnostic Interview-3.0 (CIDI; Kessler & Ustun,
2004), the Adverse Childhood Experience Scale (Felitti et al.,
1998), and the Bully Survey (Swearer & Cary, 2003). Seven
types of trauma were assessed: parental psychopathology, physical
abuse, emotional abuse, sexual abuse, neglect, bullying victimiza-
tion (including verbal, indirect, physical, and cyberbullying), and
dating violence. Previous studies revealed an excellent fit of the
factor structure of the used items (Mortier et al,, 2017a), with
the response option ‘rarely’ used as the cutoff (‘never’, ‘rarely’,
‘sometimes’, ‘often’, ‘very often’) for experiencing each traumatic
event except bullying where ‘sometimes’ was used in analyses
(Nansel et al., 2001).
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Severe stress and lack of social support

We assessed current perceived stress using the MIDUS self-report
scale (Kessler, Mickelson, Walters, Zhao, & Hamilton, 2004).
Eight items assessed perceived stress in life overall and seven dif-
ferent life areas: financial situation, own health, love life, relation-
ships with family, relationships with people at work/school, health
and wellbeing of loved ones, and other problems experienced by
loved ones. Items were answered on a 5-point Likert scale ranging
from none to very severe, with ‘severe’ as the cutoff for identifying
students with severe stress in a particular life domain in analyses.
Using the Social Network section of the WHO CIDI-3.0 (Kessler &
Ustun, 2004), students rated on a 4-point Likert scale (‘a lot,
‘some’, ‘a little’, and ‘not at all’) whether they could rely on family
and friends if they had a problem, with ‘some’ used as the cutoff for
identifying students with a lack of social support (Kiekens et al.,
2019). Current perceived stress and social support were reassessed
during the follow-up assessments.

Mental disorders and impairment

The WHO CIDI Screening Scales (Kessler et al., 2013a; Kessler &
Ustun, 2004) were used to assess 12-month DSM-IV mood
(major depressive and bipolar disorder) and anxiety (generalized
anxiety and panic disorder) disorders. Clinical reappraisal studies
generally indicate good concordance with structured clinical
interviews (AUCs in the 0.70-0.78 range; Kessler et al.,, 2013a,
2013b), except for panic disorder, which demonstrated fair con-
cordance in college students (AUC = 0.6; Ballester et al., 2019).
The Alcohol Use Disorders Identification Test (AUDIT;
Saunders, Aasland, Babor, de la Fuente, & Grant, 1993) was
used to assess alcohol use disorder, with the version that we
used (Babor, Higgings-Biddle, Saunders, & Monteiro, 2001)
showing good concordance with clinical diagnosis (AUCs in the
0.78-0.91 range; Reinert & Allen, 2002). Additional items from
the CIDI 3.0 were used to screen for an intermittent explosive dis-
order, eating disorder, psychotic disorder, and post-traumatic
stress disorder. The 10-item McLean Screening Instrument for
Borderline Personality Disorder (MSI-BPD; Zanarini et al,
2003) was used to screen for Borderline Personality Disorder.
The MSI-BPD cutoff of 7 has been shown to have high sensitivity
and specificity for BPD among individuals younger than 25
(>0.90; Zanarini et al, 2003). Finally, role impairment during
the past year was assessed with a revised version of the Sheehan
Disability Scale (Leon, Olfson, Portera, Farber, & Sheehan,
1997; Ormel et al., 2008), which assesses impairment in home
management/chores, college-related and other work, close per-
sonal relationships, and social life. Impairment in these domains
was defined as a >7 rating in analyses (Alonso et al., 2018).
Twelve-month mental disorders (except borderline personality
disorder) and role impairment were reassessed during the
follow-up assessments.

Suicidal thoughts and behaviors

Using a modified version of the Columbia Suicidal Severity Rating
Scale (Posner et al.,, 2011), 12-month STB was assessed at college
entrance: ideation (i.e. having thoughts of killing yourself or
wishing you were dead), plan (i.e. thinking about how you
might kill yourself or working out a plan of how to kill yourself),
and attempt (i.e. purposefully hurt yourself with at least some
intent to die). Twelve-month STB was reassessed during the
follow-up assessments.
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Statistical analysis

Data were weighted to adjust for differences between survey
respondents and non-respondents at baseline by calculating non-
response propensity weights based on sociodemographic variables
(Kiekens et al., 2016). Multivariate imputation (MI) by chained
equations was used to adjust for survey attrition and nonresponse
within surveys under a missing at random assumption (van
Buuren, 2007). Using the R-package mice (Van Buuren &
Groothuis-Oudshoorn, 2011), the final data consisted of 100
imputed datasets. All estimates were pooled using Rubin’s rules
(Rubin, 1987), with MI-adjusted standard errors obtained
through the Taylor series linearization method. A series of logistic
regression models were estimated to understand the associations
between baseline predictors and patterns of NSSI persistence
(i.e. 12 and 24 months after the baseline assessment) among stu-
dents reporting a lifetime history of NSSI at college entrance.
Measures of association were reported as odds ratios and asso-
ciated 95% confidence intervals using Firth’s penalized likelihood
estimation (Heinze, 2006). To decrease the likelihood of interpret-
ing significant results due to chance as true effects, we conducted
global significance tests for polytomous variables and considered
individual coefficients significant only if the global test was
significant.

Bivariate models included each predictor separately for NSSI
persistence patterns, controlling for relevant sociodemographic
covariates. The best-fitting multivariate models within a particular
risk domain were chosen using the Bayesian Information
Criterion (Selig, Shaw, & Ankerst, 2020), with final integrative
models including all significant predictors across risk domains.
Individual cumulative risk probabilities were calculated based
on these final integrative prediction models. Predicted probabil-
ities were discretized into deciles (10 groups of equal size ordered
by percentiles) and cross-classified with observed cases to visual-
ize the concentration of risk associated with high composite pre-
dicted probabilities. Sensitivity was defined as the proportion of
persistent cases found among predefined proportions of students
with the highest predicted probabilities. Positive predictive value
(PPV) was defined as the probability of persisting NSSI when esti-
mated among predefined proportions of respondents with the
highest predicted probabilities. The leave-one-out cross-validation
method was used to correct the overestimation of prediction
accuracy when estimating and evaluating model fit in a single
sample (Efron, 1988).

Finally, we investigated the associations of NSSI persistence
patterns during the first two follow-up assessments with
12-month mental disorders and STB at follow-up three (36
months after the baseline assessment). Multivariate logistic mod-
els controlled for sex, autoregressive effects, and comorbidities at
college entrance in predicting these clinical outcomes during the
third college year. Population-level estimates were estimated using
population-attributable risk proportions (PARPs; Kessler et al.,
2012). PARPs estimate the proportion of cases that could be pre-
vented if it were possible to fully eliminate (presumed) causal risk
factor(s). Analyses were performed with SAS (version 9.4) and R
(version 3.6.1).

Results
Persistence patterns of NSSI during the first two college years

In total, 1208 students (20.4%, s.E. = 0.5%) reported lifetime NSSI
at college entrance. Figure 1 presents the course of NSSI for these
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students. Although four out of ten students (43.6%, s.E. = 2.1) with
a history of pre-college NSSI reported NSSI cessation, most
(56.4%) students reported NSSI persistence during the first two
college years. Of these, 27.9% (s.e.=1.8) followed a sporadic
and 28.5% (s.e.=1.7) a repetitive NSSI course. Specifically,
14.2% (s..=1.6) relapsed and 13.7% (s..=1.5) desisted NSSI
from year-1-to-year-2, whereas 12.9% (s.e. = 1.3) reported a low
frequency and 15.6% (s..=1.5) a high-frequency repetitive pat-
tern. Of all sociodemographic variables, females were significantly
more likely to follow a repetitive course (OR =1.7-2.1; online
Supplementary Table S2). Therefore, sex assigned at birth was
included as a covariate in all analyses.

Risk factors and prediction of sporadic and repetitive NSSI
persistence

Inspecting risk domains to predict sporadic and repetitive NSSI
persistence revealed several notable findings (Tables 1-3). First,
childhood-adolescent traumatic experiences were generally asso-
ciated with an increased risk of a repetitive NSSI course (ORs =
1.6-4.2; Table 1) but did not predict whether students relapsed
or desisted NSSI. Students with a repetitive course also reported
more traumatic experiences than those with a sporadic NSSI
course (Table 1). Second, five of the seven life areas and the num-
ber of life areas with severe stress were associated with only high-
frequency repetitive NSSI (ORs =2.0-3.6). Furthermore, while
severe life stress was associated with all persistence patterns
(Table 1), this effect appeared stronger for students with a repeti-
tive than sporadic course (OR = 1.9). The latter was also observed
for lack of family support (OR =1.7).

Third, most mental disorders were associated with a repetitive
course (ORs from 1.6 for intermittent explosive disorder to 10.0
for bipolar disorder; Table 2), and three mental disorders (i.e.
major depressive disorder, generalized anxiety disorder, and bor-
derline personality disorder) predicted 12-month NSSI only in
year 1 (ie. desist pattern). However, mental disorders at college
entrance were not significantly associated with a relapse of NSSI
from year-1-to-year-2. A similar finding was observed for role
impairment. Given this pattern of findings, we performed add-
itional analyses investigating whether psychosocial risk factors
at the first follow-up could predict which students relapse and
desist NSSI from year-1-to-year-2 (online Supplementary Tables
S3 and S4). The presence of mental disorders at follow-up one
did also not predict relapse, but severe life stress and impairment
in maintaining personal relationships were significantly associated
with a relapse over the next year (ORs = 2.0-2.2). Similarly, stu-
dents who reported more stress and mental disorders, as well as
lack of family support and impairments in various domains,
were more likely to persist than desist from year-1-to-year-2.
Finally, pre-college NSSI characteristics (except age of onset)
were significantly associated with an increased risk of NSSI per-
sistence (Table 3), with the highest odds for the high-frequency
repetitive pattern. The most substantial bivariate effects in pre-
dicting repetitive NSSI persistence were observed for 5+ NSSI
thoughts (ORs =14.5-39.3) and acts (ORs = 8.6-28.0) in the past
year, high likelihood (+50%) of future NSSI (ORs=9.6-21.3),
and NSSI disorder (ORs=10.5-30.3). While some pre-college
characteristics were also associated with NSSI in the first year
(i.e. desist pattern), only past-year NSSI (5+ acts) was associated
with a relapse pattern.

We then constructed multivariate risk prediction models that
included selected factors across these different risk domains
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Year 1

Year 2

T1. No NSSI: 43.6%
(SE=2.1), w(n)=527

No NSSI: 57.8%
(SE=1.9), w(n)=698

Yy
AN

T2. 1-4 NSSI acts: 8.7%
(SE=1.2), w(n)=105

Y
A

T3.25NSSI acts: 5.6%
(SE=1.1), w(n)=67

T4. No NSSI: 9.5%
(SE=1.1), w(n)=115

College students with
lifetime NSSI
w(n)=1,208

1-4 NSSI acts: 19.0%
(SE=1.6), w(n)=230

~
A

T5. 1-4 NSSI acts: 4.0%
(SE=0.8), w(n)=48

N
AN

T6. 2 5 NSSI acts: 5.5%
(SE=0.9), w(n)=66

T7. No NSSI: 4.2%
(SE=0.6), w(n)=50

2 5 NSS| acts: 23.2%
(SE=1.8), w(n)=280

Y
N

T8. 1-4 NSSI acts:
3.4%(SE=0.7), w(n)=42

h'd
AN

T9. 25NSSI acts: 15.6%
(SE=1.5), w(n)=188

Ceased NSSI [T1]: No NSSI in the first two college years = 43.6%

]

1

1

1

: Sporadic NSSI persistence: 12-month NSSI in one college year (27.9%):
' - relapse pattern: NSSI only in year 2 [T2-T3] = 14.2%

: - desist pattern: NSSl only in year 1 [T4,T7] = 13.7%
1
1
1
]
1
1

Repetitive NSSI persistence:12-month NSSI in both college years (28.5%):
- low-frequency pattern: NSSI at least once, but not = 5 NSS| acts yearly [T5-T6,T8] = 12.9%
- high-frequency pattern: = 5 NSSI acts each college year [T9] = 15.6%

Fig. 1. The course of NSSI during the first two college years (first and second follow-up assessment) among students with a lifetime history of NSSI at college

entrance (baseline assessment).

(online Supplementary Tables S5-S8). Most risk factors became
non-significant in the integrative multivariate models (online
Supplementary Tables S9 and S10), except for NSSI thoughts,
acts, and methods. The generated cumulative risk probabilities
showed mediocre performance for detecting a sporadic course
(cross-validated AUC = 0.62) and good performance for detecting
incoming students at risk for repetitive NSSI persistence (cross-
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validated AUC =0.83; Table 4), with the highest accuracy for
the high-frequency pattern (cross-validated AUC=0.88).
Sensitivity estimates for different proportions of students at the
highest predicted risk show that an intervention that, for instance,
targets the 10-20% at highest risk would effectively reach 34.9-
56.7% of students that would engage in high-frequency repetitive
NSSI persistence with relatively few false positives (PPV =81.8-
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Table 1. Trauma, perceived stress, and lack of social support as predictors of NSSI persistence patterns during the first two college years (n=1208)

Sporadic course: NSSI in one year

Repetitive course: NSSI in both college years

Low-frequency pattern: NSSI
Relapse pattern: NSSI
only in year 2°

Desist pattern: NSSI

Prevalence® ! A 2
only in year 1 NSSI acts'

w(n) w(%) S.E. aOR (95% Cl) aOR (95% Cl) aOR (95% Cl)

yearly, but not repetitively >5

High-frequency pattern:

>5 acts yearly®

aOR (95% Cl)

Repetitive v.
sporadic course®

aOR (95% Cl)

Risk factor domain: childhood-adolescent traumatic experiences

Parental 572 47.3 1.5 1.3 (0.8-2.1) 1.1 (0.7-1.7) 1.6 (1.0-2.5) 2.2 (1.4-3.5) 1.6 (1.1-2.5)
psychopathology
Physical abuse 145 12.0 1.0 1.7 (0.8-3.8) 1.5 (0.7-3.3) 2.6 (1.3-5.0) 3.4 (1.8-6.2) 1.8 (1.0-3.3)
Emotional abuse 429 35.6 1.5 1.5 (0.9-2.4) 1.3 (0.8-2.2) 1.7 (1.1-2.7) 2.3 (1.5-3.6) 1.4 (1.0-2.2)
Sexual abuse 36 3.0 0.5 2.2 (0.4-12.7) 1.2 (0.1-10.5) 3.3 (0.8-14.7) 4.2 (1.2-15.1) 2.2 (0.7-7.0)
Neglect 166 13.8 11 1.5 (0.7-3.2) 1.5 (0.8-3.1) 2.2 (1.1-4.1) 2.5 (1.4-4.5) 1.5 (0.9-2.7)
Dating violence 157 13.0 1.0 1.3 (0.6-2.8) 1.7 (0.8-3.5) 2.0 (1.0-3.9) 2.4 (1.3-4.4) 1.5 (0.9-2.6)
Bully victimization 599 496 1.5 1.1 (0.7-1.7) 1.6 (1.0-2.5) 1.6 (1.0-2.4) 2.5 (1.6-3.9) 1.5 (1.0-2.3)
Any traumatic 920 76.2 13 1.2 (0.7-2.1) 1.5 (0.9-2.6) 1.8 (1.0-3.3) 3.4 (1.8-6.5) 1.9 (1.1-3.2)
experience
Number of trauma 288 23.8 1.3 (ref) (ref) (ref) (ref) (ref)
types: None
Exactly 1 313 25.9 14 1.0 (0.5-1.9) 1.2 (0.6-2.3) 1.3 (0.6-2.5) 1.9 (0.9-4.0) 1.4 (0.7-2.7)
Exactly 2 270 22.4 1.3 1.0 (0.5-2.1) 1.5 (0.8-3.0) 1.5 (0.7-3.1) 2.9 (1.4-6.0) 1.7 (0.9-3.2)
Exactly 3 188 155 11 1.5 (0.7-3.3) 1.9 (0.9-3.9) 2.6 (1.2-5.7) 5.5 (2.5-12.0) 2.3 (1.2-4.4)
3+ 150 12.4 1.0 2.0 (0.9-4.6) 1.9 (0.8-4.7) 4.0 (1.8-8.7) 8.1 (3.5-18.8) 2.9 (1.4-6.0)

F (df) (p value)? 1.05 (4) [0.380] 1.07 (4) [0.372] 4.06 (4) [0.003]

9.38 (4) [<0.001]

2.94 (4) [0.020]

Risk factor domain: perceived stress and lack of social support

Life areas with severe stress:

Financial situation 140 11.6 1.0 1.4 (0.6-3.0) 1.1 (0.5-2.5) 1.6 (0.8-3.2) 2.1 (1.1-3.9) 1.5 (0.8-2.8)

Own health 149 123 1.1 0.9 (0.4-2.0) 1.1 (0.5-2.2) 1.1 (0.6-2.3) 1.3 (0.7-2.4) 1.2 (0.7-2.2)

Love life 317 26.3 14 1.3 (0.8-2.4) 1.1 (0.7-2.0) 1.4 (0.8-2.5) 2.1 (1.3-3.4) 1.5 (0.9-2.3)

Relationship with 215 17.8 1.2 1.4 (0.7-2.5) 1.3 (0.7-2.4) 1.8 (1.0-3.2) 2.1 (1.3-3.6) 1.5 (0.9-2.4)
family

Relationships at 215 17.8 1.2 1.1 (0.6-2.2) 1.2 (0.6-2.2) 1.9 (1.1-3.3) 2.0 (1.2-3.3) 1.7 (1.0-2.8)
work/school

Health of loved 212 17.5 1.2 0.9 (0.5-1.9) 1.3 (0.7-2.4) 1.1 (0.6-2.1) 1.6 (0.9-2.7) 1.2 (0.7-2.0)
ones

Other problems 222 18.4 1.2 1.1 (0.6-2.1) 1.4 (0.8-2.5) 1.5 (0.8-2.8) 2.2 (1.3-3.6) 1.4 (0.9-2.3)
loved ones
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93.4). Sensitivity was lower for sporadic persistence, with 6.8-17.0%
cases among 10-20% at the highest risk, although PPV remained
relatively high (67.9-80.9) in these high-risk strata.

Twelve-month clinical outcomes in the third college year

Table 5 shows the prospective associations between NSSI persist-
ence patterns during the first two years and 12-month mental dis-
orders, role impairment, and STB during the third college year.
Students with a repetitive course were at increased risk for various
types and a greater number of mental disorders and role impair-
ments relative to peers who ceased NSSI (ORs =1.9-18.3), with
consistently higher odds for the high-frequency repetitive pattern.
Similarly, even after controlling for mental disorders and STB at
college entrance, repetitive NSSI persistence predicted 12-month
suicide ideation (ORs=2.2-2.6), plans (ORs=4.5-9.2), and
attempts (ORs=9.8-21.1) in the third college year. Students
with a repetitive course were also at higher risk for most clinical
outcomes than those with sporadic persistence. However, there
was a stark difference in the risk pattern of the two sporadic
groups. While students who relapsed were at risk for three out
of nine mental disorders (i.e. generalized anxiety, intermittent
explosive, and post-traumatic stress disorders), various role
impairments, and making suicide plans, no single clinical out-
come was elevated for students that desisted NSSI from
year-1-to-year-2. Finally, we calculated PARPs among students
with lifetime NSSI. This revealed that 7.1% of mental disorders
(5.1% for repetitive NSSI), 20.3% of severe impairment (15.4%
for repetitive NSSI), 44.9% of suicide plans (33.8% for repetitive
NSSI), and 69.6% of suicide attempts (53.0% for repetitive
NSSI) in the third college year might have been preventable if it
were possible to detect and treat all students with persistent NSSI.

Discussion

This prospective study provides new information about the pat-
terns, predictors, and subsequent clinical outcomes of NSSI per-
sistence during college. Several key findings emerged that
require further comment. First, more than half of students with
a history of NSSI reported persistent NSSI during the first two
college years. Although most students reported a sporadic course
(27.9%) or a low-frequency repetitive pattern (12.9%), we identi-
fied a smaller group (15.6%) with a high-frequency repetitive pat-
tern consistently above the DSM-5 frequency threshold for NSSI
disorder. Second, few psychosocial risk factors were associated
with a sporadic course, but many were (weakly) associated with
a repetitive NSSI course. Third, pre-college NSSI characteristics
(i.e. frequency of thoughts, behavior, and number of methods)
predicted the course of NSSI most powerfully, with integrative
models providing good performance for detecting incoming stu-
dents at risk for a high-frequency repetitive pattern. Fourth, stu-
dents with a repetitive NSSI course or a relapse were at risk for
adverse clinical outcomes.

A critical finding is that most emerging adults with a history of
NSSI report persistent NSSI during their college years. That this
typically constitutes sporadic or low-frequency repetitive NSSI is
consistent with the observation that most young people’s path
to recovery involves temporary setbacks and (re)lapses (Lewis &
Hasking, 2021). However, the fact that 15.6% reports a more
chronic course with repetitively 5 or more NSSI acts and strongly
elevated odds of future suicidal plans and attempts is cause for
concern. Previous studies have shown that young people who


https://doi.org/10.1017/S0033291722003178

ssaud Aisianun abpliquied Aq auluo paysliand 8/ LE00ZZ/ L6ZEE00S/£10L°01/B10"10p//:sdny

Table 2. Twelve-month mental disorders and role impairment as predictors of NSSI persistence during the first two college years (n=1208)

Sporadic course: NSSI in one year Repetitive course: NSSI in both college years

Low-frequency pattern: NSSI

. . Prevalence? Relapse pattern: Desist pattern: NSSI yearly, but not repetitively >5 High-frequency Repetitive v.
Risk factor domain: mental NSSI only in year 2° only in year 1° NSSI acts® pattern: >5 acts yearly® sporadic course®
disorders and associated
impairment w(n) w(%) S.E. aOR (95% Cl) aOR (95% CI) aOR (95% CI) aOR (95% CI) aOR (95% CI)
Major depressive disorder 345 28.5 13 1.4 (0.8-2.4) 1.7 (1.0-2.7) 2.4 (1.5-3.9) 2.3 (1.4-3.6) 1.5 (1.0-2.3)
Generalized anxiety disorder 277 22.9 1.2 1.4 (0.7-2.6) 2.2 (1.3-3.9) 2.3 (1.4-4.0) 3.8 (2.4-6.1) 1.8 (1.1-2.7)
Panic disorder 79 6.6 0.7 0.7 (0.2-2.4) 2.0 (0.8-4.8) 1.4 (0.6-3.7) 3.2 (1.6-6.7) 1.9 (0.9-3.9)
Bipolar disorder 61 5.1 0.6 2.2 (0.5-9.7) 3.1 (0.8-11.7) 4.7 (1.5-14.7) 10.0 (3.6-27.4) 2.9 (1.1-7.1)
Alcohol use disorder 97 8.0 0.8 1.8 (0.7-4.1) 1.5 (0.6-3.8) 2.3 (1.0-5.2) 1.7 (0.7-4.0) 1.2 (0.6-2.5)
Intermittent explosive 490 40.6 1.4 1.2 (0.7-2.0) 1.3 (0.8-2.0) 1.4 (0.9-2.2) 1.6 (1.0-2.5) 1.2 (0.8-1.8)
disorder screen
Post-traumatic stress disorder 693 57.4 1.4 1.2 (0.7-2.0) 1.2 (0.7-1.9) 1.7 (1.0-2.7) 2.1 (1.3-3.2) 1.6 (1.0-2.4)
screen
Eating disorder screen 305 25.2 1.3 0.9 (0.5-1.7) 1.4 (0.8-2.3) 1.5 (0.9-2.5) 1.8 (1.1-2.8) 1.5 (0.9-2.3)
Psychotic disorder screen 185 15.3 1.3 1.5 (0.7-3.1) 1.5 (0.7-3.0) 1.8 (0.9-3.5) 2.2 (1.2-4.2) 1.4 (0.8-2.5)
Borderline personality 271 224 1.6 1.6 (0.9-3.0) 1.9 (1.1-3.4) 2.6 (1.5-4.6) 3.4 (2.0-5.9) 1.7 (1.1-2.8)
disorder screen
Any disorder 1005 83.2 1.1 1.3 (0.7-2.4) 1.7 (0.9-3.3) 2.2 (1.0-4.6) 2.4 (1.3-4.6) 1.6 (0.8-2.9)
Number of mental disorders: 203 16.8 11 (ref) (ref) (ref) (ref) (ref)
None
Exactly 1 287 23.8 13 1.1 (0.5-2.2) 1.2 (0.6-2.7) 1.4 (0.6-3.3) 1.0 (0.5-2.3) 1.1 (0.5-2.3)
Exactly 2 235 19.4 1.3 1.2 (0.6-2.6) 1.5 (0.7-3.3) 1.6 (0.7-3.9) 1.6 (0.8-3.6) 1.2 (0.6-2.5)
Exactly 3 191 15.8 1.2 1.4 (0.6-3.3) 1.8 (0.8-4.4) 2.7 (1.1-6.7) 3.0 (1.4-6.6) 1.8 (0.8-3.7)
3+ 292 242 13 1.8 (0.8-4.0) 2.7 (1.2-5.9) 4.0 (1.7-9.3) 5.5 (2.7-11.5) 2.2 (1.1-4.5)
F (df) (p value)d 0.68(4) [0.603] 1.98(4) [0.097] 4.35(4) [0.002] 9.57(4) [<0.001] 2.31(4) [0.057]
Role impairment:

Home management 73 6.1 0.7 1.8 (0.6-5.4) 2.7 (1.1-6.7) 2.6 (1.0-6.9) 4.4 (2.0-9.8) 1.6 (0.8-3.3)

College-related and other 156 12.9 1.0 1.4 (0.7-3.1) 2.0 (1.0-3.8) 2.1 (1.1-4.1) 2.8 (1.5-5.1) 1.5 (0.9-2.5)
work

Close personal relationships 191 15.8 1.1 1.8 (0.9-3.6) 1.7 (0.9-3.5) 2.6 (1.4-4.7) 4.5 (2.7-7.7) 2.0 (1.2-3.4)

Social life 192 15.9 1.1 1.5 (0.8-3.1) 1.5 (0.8-3.0) 2.1 (1.1-3.9) 3.5 (2.1-5.9) 1.8 (1.1-3.0)

Any domain 328 27.1 13 1.6 (0.9-2.9) 1.9 (1.1-3.2) 2.4 (1.4-3.9) 4.1 (2.6-6.5) 1.8 (1.2-2.8)

?Prevalence estimates of candidate risk factors at college entrance among 1208 students with a history of NSSI at college entrance.

PEach cell displays the result of a separate bivariate model, including the variable specified in the row as a predictor and controlling for sex assigned at birth, with the ceased course without NSSI in college as the reference group.

Each cell displays the result of a separate bivariate model, including the variable specified in the row as a predictor and controlling for sex assigned at birth, with the repetitive course as the predicted outcome and the sporadic course as the reference
group.

d0mnibus F-test to evaluate joint-significance of number of mental disorders across 100 imputed datasets. w(n) = weighted number of cases, w(%) = weighted proportion, OR = Adjusted Odds Ratio, df = degrees of freedom. Significant odds ratios are
shown in bold (a=0.05).
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Table 3. Non-suicidal self-injury characteristics as predictors of NSSI persistence during the first two college years (n=1208)

Sporadic course: NSSI in one year Repetitive course: NSS! in both college years

Low-frequency pattern: NSSI

BrevElEne? Relapse pattern: NSSI Desist pattern: NSSI yearly, but not repetitively >5 High-frequency pattern: Repetitive v.

Risk factor domain: only in year 2° only in year 1° NSSI acts® >5 acts yearly® sporadic course®
NSSI characteristics w(n) w(%) S.E. aOR (95% CI) aOR (95% Cl) aOR (95% Cl) aOR (95% CI) aOR (95% Cl)
Onset NSSI: <12 years 486 40.2 1.4 (ref) (ref) (ref) (ref) (ref)
13-16 years 581 48.1 1.5 1.5 (0.9-2.4) 1.0 (0.6-1.6) 1.1 (0.7-1.8) 1.0 (0.6-1.5) 0.9 (0.6-1.3)
>17 years 141 11.7 1.0 1.4 (0.7-2.9) 1.3 (0.6-2.5) 1.0 (0.5-2.1) 0.5 (0.2-1.3) 0.6 (0.3-1.1)
F (df) (p value) 1.13 (2) [0.325] 0.41 (2) [0.665] 0.36 (2) [0.700] 1.22 (2) [0.295] 1.52 (2) [0.219]
Lifetime NSSI: 1-4 acts 631 52.2 1.5 (ref) (ref) (ref) (ref) (ref)
5-20 acts 326 27.0 13 1.1 (0.6-2.0) 1.5 (0.9-2.6) 2.1 (1.2-3.7) 3.2 (1.8-5.7) 2.0 (1.2-3.3)
21-50 acts 125 10.3 0.9 1.7 (0.7-4.2) 2.9 (1.3-6.4) 4.9 (2.2-10.7) 10.9 (5.1-23.4) 3.2 (1.7-6.1)
51 +acts 127 10.5 0.9 2.0 (0.7-5.3) 3.7 (1.5-9.3) 6.2 (2.6-14.7) 26.0 (12.2-55.7) 5.1 (2.7-9.9)
F (df) (p value) 0.99 (3) [0.396] 4.27 (3) [0.005] 9.57 (3) [<0.001] 34.70 (3) [<0.001] 10.86 (3) [<0.001]
NSSI thoughts past 804 66.6 1.4 (ref) (ref) (ref) (ref) (ref)
year: None
1-4 times 238 19.7 1.2 1.1 (0.6-2.1) 2.0 (1.1-3.6) 2.8 (1.6-5.0) 3.2 (1.8-5.8) 2.0 (1.2-3.3)
5+times 166 13.7 1.0 2.5 (0.9-7.4) 10.6 (4.3-26.3) 14.5 (6.0-35.2) 39.3 (17.1-90.7) 4.4 (2.5-7.8)
F (df) (p value)® 1.56 (2) [0.211] 15.52 (2) [<0.001] 23.28 (2) [<0.001] 50.78 (2) [<0.001] 15.06 (2) [<0.001]
NSSI past year: None 558 46.2 1.5 (ref) (ref) (ref) (ref) (ref)
1-4 acts 476 39.4 14 1.5 (0.9-2.5) 1.8 (1.1-3.0) 2.7 (1.6-4.5) 3.1 (1.8-5.5) 1.7 (1.1-2.7)
5+acts 175 145 1.0 2.9 (1.2-7.1) 4.5 (2.0-10.4) 8.6 (4.0-18.6) 28.0 (13.8-56.8) 4.7 (2.6-8.3)
F (df) (p value) 3.75 (2) [0.024] 7.16 (2) [<0.001] 18.10 (2) [<0.001] 54.63 (2) [<0.001] 14.99 (2) [<0.001]
Number of NSSI 506 419 1.4 (ref) (ref) (ref) (ref) (ref)
methods: Exactly 1
Exactly 2 283 23.4 1.2 1.1 (0.6-1.9) 1.4 (0.8-2.5) 1.8 (0.9-3.5) 2.3 (1.2-4.4) 1.7 (1.0-2.8)
Exactly 3 172 14.2 1.0 1.6 (0.8-3.1) 1.8 (0.9-3.7) 2.3 (1.1-4.7) 4.0 (1.9-8.2) 1.8 (1.0-3.4)
3+ 247 20.5 12 1.8 (0.9-3.8) 3.2 (1.6-6.1) 6.5 (3.5-12.2) 13.1 (6.9-24.6) 3.9 (2.3-6.8)
F (df) (p value) 1.14 (3) [0.330] 4.04 (3) [0.007] 12.05 (3) [<0.001] 27.37 (3) [<0.001] 8.90 (3) [<0.001]
NSSI functions:

Automatic negative 902 74.7 13 1.0 (0.6-1.6) 1.2 (0.7-1.9) 1.3 (0.8-2.3) 1.6 (1.0-2.8) 1.4 (0.9-2.2)
reinforcement

Automatic positive 485 40.2 1.4 1.3 (0.8-2.1) 1.6 (1.0-2.5) 2.1 (1.3-3.3) 3.2 (2.1-4.9) 1.9 (1.3-2.8)

reinforcement

(Continued)
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Table 3. (Continued.)

0T

Sporadic course: NSSI in one year

Repetitive course: NSSI in both college years

Low-frequency pattern: NSSI

a Relapse pattern: NSSI Desist pattern: NSSI yearly, but not repetitively >5 High-frequency pattern: Repetitive v.
Prevalence F b 8 b b b 2 .
. . only in year 2 only in year 1 NSSI acts >5 acts yearly’ sporadic course
Risk factor domain:
NSSI characteristics w(n) w(%) S.E. aOR (95% Cl) aOR (95% Cl) aOR (95% Cl) aOR (95% Cl) aOR (95% Cl)
Social negative 373 30.8 1.3 1.1 (0.7-1.7) 1.4 (0.8-2.2) 1.4 (0.9-2.3) 2.0 (1.3-3.1) 1.4 (1.0-2.1)
reinforcement
Social positive 328 27.1 1.3 0.8 (0.5-1.4) 1.3 (0.8-2.1) 1.1 (0.7-1.9) 1.3 (0.8-2) 1.2 (0.8-1.9)
reinforcement
Uncontrollable 226 18.7 1.1 1.2 (0.6-2.3) 2.2 (1.2-4.0) 2.7 (1.6-4.8) 5.1 (3.2-8.2) 2.4 (1.5-3.9)
urges before NSSI
Likelihood of future 536 44.3 1.5 (ref) (ref) (ref) (ref) (ref)
NSSI: 0%
1-50% 548 45.4 1.5 1.3 (0.8-2.1) 1.8 (1.1-2.9) 2.5 (1.5-4.2) 3.9 (2.3-6.7) 2.1 (1.3-3.3)
51-100% 124 10.3 0.9 2.2 (0.8-6.5) 5.6 (2.4-13.1) 9.6 (4.2-21.8) 21.3 (9.2-49.2) 4.1 (2.2-7.5)
F (df) (p value) 1.39 (2) [0.249] 8.84 (2) [<0.001] 17.60 (2) [<0.001] 35.79 (2) [<0.001] 11.75 (2) [<0.001]
Required medical 73 6.1 0.7 1.5 (0.4-5.2) 3.1 (1.2-8.0) 3.2 (1.2-8.9) 5.8 (2.6-13.0) 2.1 (1.0-4.2)
treatment for NSSI
DSM-5 NSSI disorder 58 4.8 0.6 2.4 (0.3-23.2) 11.4 (2.2-60.7) 10.5 (1.9-57.5) 30.3 (7.0-131.4) 3.2 (1.4-7.3)

?Prevalence estimates of candidate risk factors at college entrance among 1208 students with a history of NSSI at college entrance.

PEach cell displays the result of a separate bivariate model, including the variable specified in the row as a predictor and controlling for sex assigned at birth, with the ceased course without NSSI in college.

“Each cell displays the result of a separate bivariate model, including the variable specified in the row as a predictor and controlling for sex assigned at birth, with the repetitive course as the predicted outcome and the sporadic course as the reference
group.

d0mnibus F-test to evaluate joint-significance of categorical predictors across 100 imputed datasets. w(n) = weighted number of cases, w(%) = weighted proportion, OR = Adjusted Odds Ratio, df = degrees of freedom. Significant odds ratios are shown in
bold (a=0.05).
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Table 4. The concentration of risk for NSSI persistence patterns in different proportions of students at the highest predicted risk

Sporadic course: NSSI in one year

Repetitive course: NSSI in both
college years

Repetitive high-frequency pattern:
>5 acts yearly

% at highest predicted risk Sensitivity % (s.E.) PPV % (s.E.)

Sensitivity % (s.E.)

PPV % (s.E.) Sensitivity % (s.t.) PPV % (s.E.)

100 100.0 (0.0) 27.9 (1.8) 100.0 (0.0) 28.5 (L.7) 100.0 (0.0) 15.6 (1.5)
9 89.8 (2.5) 403 (2.6) 97.2 (1.1) 43.1 (2.5) 98.1 (1.4) 29.3 (2.6)
80 80.8 (3.0) 424 (3.0) 94.0 (1.7) 472 (2.6) 96.2 (1.8) 33.0 (2.8)
70 71.1 (3.3) 446 (3.2) 89.9 (2.1) 51.7 (2.8) 93.9 (2.3) 37.6 (3.1)
60 60.6 (3.7) 47.0 (3.5) 85.0 (2.6) 56.9 (2.9) 90.4 (2.9) 429 (3.4)
50 49.7 (3.7) 49.6 (4.0) 78.5 (2.9) 62.8 (3.1) 85.6 (3.5) 49.7 (3.8)
40 38.7 (3.6) 532 (4.7) 69.9 (3.2) 69.5 (3.2) 79.3 (4.0) 58.4 (4.2)
30 27.8 (3.2) 58.2 (5.4) 58.7 (3.3) 77.3 (3.4) 70.4 (4.4) 69.6 (4.4)
20 17.0 (2.7) 67.9 (7.1) 44.8 (3.2) 87.0 (3.3) 56.7 (4.6) 81.8 (4.5)
10 6.8 (1.8) 80.9 (9.8) 25.7 (2.6) 95.0 (3.1) 349 (4.3) 93.4 (4.0)

Note: see the final integrative models with selected predictors across risk domains in online supplementary materials (Supplementary Tables S9 and S10). Model-based AUC values were 0.66
(0.02) for the sporadic course, 0.85 (0.02) for the repetitive course, and 0.91 (0.02) for repetitive high-frequency persistence. Cross-validated AUC values were 0.62 (0.03), 0.83 (0.02), and 0.88
(0.02), respectively. Sensitivity = proportion of persistent NSSI cases found among row% of responders at highest predicted risk, based on cross-validated predicted probabilities. Positive
Predictive Value = probability of persistent NSSI when being among row% of responders at highest predicted risk, based on cross-validated predicted probabilities.

engage in NSSI - compared to peers without a lifetime history of
NSSI - are at risk for mental illness and STB (Daukantaite et al.,
2020; Hamza & Willoughby, 2016; Kiekens et al, 2021a;
Wilkinson, Qiu, Neufeld, Jones, & Goodyer, 2018). Our data
add that these clinical outcomes are most likely for students
with persistent repetitive NSSI. According to the Interpersonal
Theory of Suicide (Van Orden et al., 2010), NSSI may pose a cau-
sal risk to suicide because repeated tissue damage would prepare
an individual to make a suicide attempt - potentially through
mechanisms that lead to reduced pain sensitivity - by building
up a capability for suicide (Willoughby, Heffer, & Hamza,
2015). While the processes that account for these associations
require more investigation, we observed that up to half of suicide
attempts in year three might potentially be attributable to persist-
ent repetitive NSSI and its perpetuating factors among students
with lifetime NSSI.

A primary objective of this study was to clarify psychosocial
risk factors of NSSI persistence. In line with several early studies
and those that focused on NSSI incidence in college (Glenn &
Klonsky, 2011; Hamza & Willoughby, 2014; Kiekens et al,
2017, 2019), students with childhood-adolescent trauma, life
stress, lack of support from family and friends, mental disorders,
and role impairments were more likely to engage in persistent
repetitive NSSI. In addition, we found that students who
experience severe life stress and impairment in personal relation-
ships during college were more likely to relapse and less likely to
desist NSSI, indicating that they may still temporarily rely on self-
injury for its intra- and interpersonal regulating properties
(Hamza et al., 2021a; Taylor et al., 2018). Importantly, however,
few predictors remained predictive of the course of NSSI persist-
ence once NSSI thoughts and behavior were considered, which
implies that questioning the recency and frequency of these
NSSI characteristics might already provide clinically valuable
information to gauge the risk of future NSSI.

The prospective model we developed predicted a repetitive
course during the college period with good accuracy. Together
with a recently developed prediction model for NSSI onset pat-
terns (Kiekens et al., 2019), these findings suggest that web-based

https://doi.org/10.1017/50033291722003178 Published online by Cambridge University Press

screening through a virtual survey platform at college entrance
might be a promising approach for detecting students at risk for
a repetitive NSSI course characterized by subsequent adverse out-
comes. Specifically, by focusing on the 20% at highest risk, we
could effectively reach most (57%) students with a high-frequency
repetitive pattern characterized by subsequent mental disorders,
impairment, and STB during the following years (Mortier et al.,
2017b). Furthermore, these high-risk strata would effectively
include relatively few false positives (i.e. less than two out of ten
students), underscoring the meaningfulness of providing interven-
tions to those students. However, while the number of false posi-
tives remained somewhat acceptable for sporadic persistence,
sensitivity was considerably lower. This might be because these
students use NSSI infrequently when confronted with brief periods
of intense distress, which we could not capture with the present
design. Future cohort studies incorporating real-time monitoring
(i.e. measurement burst designs; Nestler, 2021) could evaluate
whether more fine-grained information on short-term change
can improve risk detection for different NSSI profiles among
young people (Kiekens, Robinson, Tatnell, & Kirtley, 2021b).
Importantly, students with less frequent NSSI should not be
left without resources, as our findings show they are still at risk
of future clinical outcomes. These findings align with rising
calls that NSSI recovery is a non-linear process that also constitu-
tes ongoing thoughts and ambivalence about stopping NSSI
(Gray, Hasking, & Boyes, 2021; Kelada, Hasking, Melvin,
Whitlock, & Baetens, 2016; Kruzan & Whitlock, 2019; Lewis &
Hasking, 2020). A relevant finding was that students who desisted
NSSI - in contrast to those with repetitive NSSI or a relapse - had
a similar risk pattern to students who ceased NSSI, illustrating the
clinical importance of working towards NSSI cessation in treat-
ment. Although research into the prevention and treatment of
NSSI has historically received relatively little attention (Cuijpers
et al,, 2021; Fox et al., 2020b), the study findings highlight the
relevance of investigating a stepped-care model for NSSI
(Plener, 2020). For instance, transdiagnostic emotion-focused
interventions may be appropriate for those who engage in spor-
adic or low-frequency repetitive NSSI (Bentley, Nock,
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Table 5. NSSI persistence patterns during the first two college years as predictors of 12-month outcomes during year three of college (n=1208)

Sporadic course: NSS! in one year

Repetitive course: NSSI in both college years

Twelve-month clinical

Low-frequency pattern: NSSI

High-frequency

outcomes during year Relapse pattern: Desist pattern: NSSI yearly, but not repetitively pattern: >5 acts Repetitive v.
three of college Prevalence? NSS! only in year 2° only in year 1° >5 NSS| acts® yearly® sporadic course®
w(n) w(%) SE. aOR (95% CI) aOR (95% Cl) aOR (95% Cl) aOR (95% Cl) aOR (95% CI)

Major depressive disorder 239 19.8 1.6 1.4 (0.7-3.0) 1.0 (0.5-2.4) 1.7 (0.8-3.5) 2.4 (1.2-4.9) 1.7 (0.9-3.3)
Generalized anxiety 445 36.8 2.7 2.1 (1.2-3.6) 1.5 (0.9-2.6) 2.6 (1.5-4.5) 4.4 (2.3-8.6) 2.0 (1.2-3.2)
disorder
Panic disorder 204 16.9 1.9 2.1 (0.9-4.9) 1.7 (0.7-3.8) 3.4 (1.6-7.0) 6.5 (3.2-12.9) 2.7 (1.4-5.0)
Bipolar disorder 55 4.6 0.7 6.6 (0.8-55.8) 1.7 (0.1-24.1) 4.9 (0.6-40.0) 2.7 (0.3-26.4) 1.1 (0.2-4.9)
Alcohol use disorder 174 14.4 2.0 1.4 (0.7-3.2) 1.1 (0.5-2.4) 1.5 (0.7-3.4) 1.7 (0.8-3.9) 1.3 (0.6-2.7)
Intermittent explosive 443 36.7 2.8 1.8 (1.0-3.2) 1.3 (0.7-2.4) 2.5 (1.4-4.3) 3.7 (2.0-6.7) 2.0 (1.2-3.2)
disorder screen
Post-traumatic stress 685 56.7 26 1.8 (1.1-2.9) 0.9 (0.6-1.6) 1.9 (1.0-3.3) 2.3 (1.2-4.2) 1.6 (1.0-2.6)
disorder screen
Eating disorder screen 293 24.3 2.8 1.8 (0.9-3.6) 1.4 (0.7-2.7) 2.1 (1.1-4.0) 2.8 (1.3-5.8) 1.5 (0.9-2.7)
Psychotic disorder screen 155 12.8 2.1 1.7 (0.7-3.8) 1.6 (0.7-3.6) 2.0 (0.9-4.6) 2.6 (1.1-5.7) 1.4 (0.8-2.6)
Any disorder 958 79.3 1.7 2.0 (1.1-3.8) 1.1 (0.6-1.8) 2.9 (1.4-6.0) 4.9 (2.0-12.2) 2.5 (1.3-4.8)
Number of mental 250 20.7 1.7 (ref) (ref) (ref) (ref) (ref)
disorders: None
Exactly 1 258 21.3 1.6 1.4 (0.6-2.9) 0.9 (0.4-1.7) 1.5 (0.6-3.9) 1.8 (0.6-5.4) 1.6 (0.7-3.7)
Exactly 2 217 18.0 1.5 1.9 (0.9-4.2) 1.0 (0.5-2.1) 2.4 (0.9-6.2) 2.9 (0.9-9.4) 1.9 (0.8-4.3)
Exactly 3 186 15.4 15 2.5 (1.0-6.3) 1.1 (0.5-2.7) 3.7 (1.3-10.4) 6.7 (2.1-21.8) 2.8 (1.1-6.8)
3+ 186 15.4 1.5 4.1 (1.5-11.3) 1.3 (0.5-3.6) 6.8 (2.5-18.8) 18.3 (5.4-62.2) 4.4 (1.9-10.4)
Role impairment:

Home management 417 345 2.5 1.7 (0.8-3.5) 1.4 (0.6-3.1) 2.4 (1.2-4.8) 2.5 (1.2-5.2) 1.6 (0.9-3.0)

College-related and 340 28.2 2.4 1.8 (1.1-3.2) 1.0 (0.6-1.9) 2.1 (1.3-3.6) 2.8 (1.6-5.0) 1.8 (1.2-2.8)
other work

Close personal 303 25.0 2.4 1.8 (1.0-3.4) 1.3 (0.7-2.4) 2.3 (1.3-4.0) 3.7 (2.0-6.7) 2.0 (1.2-3.1)
relationships

Social life 417 345 2.5 1.8 (1.0-3.2) 1.2 (0.6-2.3) 2.0 (1.1-3.7) 3.0 (1.6-5.6) 1.8 (1.1-2.8)

Any domain 572 474 2.3 2.0 (1.2-3.5) 1.1 (0.7-2.0) 2.6 (1.5-4.5) 4.0 (2.2-7.3) 2.1 (1.4-3.3)

Suicidal thoughts and 667 55.2 2.6 (ref) (ref) (ref) (ref) (ref)
behaviors: None

Suicide ideation 240 19.8 1.7 1.4 (0.7-2.8) 1.2 (0.6-2.2) 2.2 (1.1-4.3) 2.6 (1.2-5.6) 1.8 (1.0-3.3)
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2.8 (1.5-5.0)
3.6 (1.1-11.8)

9.2 (4.2-19.9)
21.1 (3.1-141.8)

4.5 (2.2-9.3)
9.8 (1.6-61.0)

0.05).

1.8 (0.8-3.8)
2.7 (0.3-23.6)

3.0 (1.5-5.9)
5.6 (0.8-37.0)

11

3.6
Adjusted Odds Ratio. Significant odds ratios are shown in bold («

21.4

258

43
weighted proportion. OR

Suicide attempt

Suicide plan

PEach cell displays the result of a separate multivariate model, including the NSSI persistence pattern specified as predictor with the ceased course without NSSI in college as the reference group, and controlling sex assigned at birth and the following
weighted number of cases. w(%)

12-month covariates at baseline (college entrance): major depressive disorder, generalized anxiety disorder, panic disorder, bipolar disorder, alcohol use disorder, intermittent explosive disorder screen, post-traumatic stress disorder screen, eating
“Each cell displays the result of a separate multivariate model, with the repetitive course as the outcome and the sporadic course as the reference group, and controlling sex assigned at birth and the following 12-month covariates at baseline (college

disorder screen, psychotic disorder screen, borderline personality disorder screen, number of mental disorders, STB (only in the prediction of suicide ideation, plan, and attempt during year three), and severe impairment (only in the prediction of
entrance): major depressive disorder, generalized anxiety disorder, panic disorder, bipolar disorder, alcohol use disorder, intermittent explosive disorder screen, post-traumatic stress disorder screen, eating disorder screen, psychotic disorder screen,
borderline personality disorder screen, number of mental disorders, STB (only in the prediction of suicide ideation, plan, and attempt during year three), and severe impairment (only in the prediction of severe role impairment during year three). w(n)

severe role impairment during year three).

“Prevalence estimates of 12-month clinical outcomes in year three of college among 1208 students with a history of NSSI at college entrance.
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Sauer-Zavala, Gorman, & Barlow, 2017). In contrast, brief NSSI-
specific interventions may serve as a first-line treatment for indi-
viduals who engage in high-frequency repetitive NSSI (Kaess
et al.,, 2020), such that more costly specialized high-intensity ther-
apies are available for those who need them (Steinhoff et al.,
2021). Given that the benefits of screening depend on the acces-
sibility of effective interventions, making better use of mobile
technologies will also be critical within a stepped-care model
for NSSI. While several digital interventions for NSSI have been
developed, most have not been evaluated empirically (Arshad,
Gauntlett, Husain, Chaudhry, & Taylor, 2020; see Franklin
et al, 2016 for an exception). Future work in this area holds
promise to help address self-injury among young people
(Coppersmith et al., 2021; Kruzan, Whitlock, & Bazarova, 2021).

Limitations and future research directions

Several limitations should be considered when interpreting the
study findings. First, although we observed good sample represen-
tativeness and used adequate missing data handling techniques,
there remains a possibility of nonresponse bias regarding unmeas-
ured variables. Second, we used validated screeners instead of
clinical interviews, which means prevalence rates of mental disor-
ders should be interpreted cautiously. Third, some constructs
were assessed with single-item measures for evaluating a broad
range of risk factors; hence, replication using more extended mea-
sures is warranted. Fourth, as we assessed the number of times
people self-injured rather than days in the past year (as stated
in DSM-5), future work would benefit from using the number
of days as the frequency criterion. Fifth, based on the present
design, it cannot be determined whether prospective associations
reflect causal processes, which means that PARPs should only be
understood relatively. Sixth, while we focused on stress sources in
different areas of life, future studies should incorporate specific
college-related stressors such as adjustment to the new environ-
ment and academic pressure. Finally, as we used sex assigned at
birth, future work is also warranted to evaluate whether people
with different gender identities are at higher risk of NSSI persist-
ence. These limitations notwithstanding, the current study pro-
vides previously unavailable longitudinal information about the
persistence of NSSI in college students. Perhaps the most critical
finding is that while most emerging adults with a
childhood-adolescent onset of NSSI continue to self-injure during
their college years, it is possible to detect students at risk for
repetitive NSSI persistence patterns characterized by subsequent
mental disorders, impairment, and STB.

Supplementary material. The supplementary material for this article can
be found at https:/doi.org/10.1017/50033291722003178.
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