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Abstract

Background. Non-suicidal self-injury (NSSI) is associated with mental disorders, yet work
regarding the direction of this association is inconsistent. We examined the prevalence, comor-
bidity, time—order associations with mental disorders, and sex differences in sporadic and
repetitive NSSI among emerging adults.

Methods. We used survey data from n = 72,288 first-year college students as part of the World
Mental Health-International College Student Survey Initiative (WMH-ICS) to explore time—
order associations between onset of NSSI and mental disorders, based on retrospective age-of-
onset reports using discrete-time survival models. We distinguished between sporadic (1-5
lifetime episodes) and repetitive (=6 lifetime episodes) NSSI in relation to DSM-5 mood, anxiety,
and externalizing disorders.

Results. We estimated a lifetime NSSI rate of 24.5%, with approximately half reporting sporadic
NSSI and half repetitive NSSI. The time—order associations between onset of NSSI and mental
disorders were bidirectional, but mental disorders were stronger predictors of the onset of NSSI
(median RR =1.94) than vice versa (median RR = 1.58). These associations were stronger among
individuals engaging in repetitive rather than sporadic NSSI. While associations between NSSI
and mental disorders generally did not differ by sex, repetitive NSSI was a stronger predictor for
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the onset of subsequent substance use disorders among females compared to males. Most mental disorders marginally increased the risk for

persistent repetitive NSSI (median RR = 1.23).

Conclusions. Our findings offer unique insights into the temporal order between NSSI and mental disorders. Further work exploring the
mechanism underlying these associations will pave the way for early identification and intervention of both NSSI and mental disorders.

Introduction

In 2013, the American Psychiatric Association (APA) included
non-suicidal self-injury (NSSI), defined as the deliberate damage
to body tissue without suicidal intent (e.g. cutting and hitting
oneself; ISSS, 2024), as a condition warranting further research in
the fifth edition of the Diagnostic and Statistical Manual of Mental
Disorders (DSM-5; APA, 2013). An NSSI Disorder diagnostic code
was then added to the updated DSM-5-TR (APA, 2022). Over the
last decade, NSSI has garnered increased attention worldwide.
Epidemiological studies have documented that 17-20% of adoles-
cents report ever engaging in NSSI (Farkas, Takacs, Kolldrovics, &
Baldzs, 2023; Moloney et al., 2024), with onset typically occurring in
mid-adolescence but with a second peak onset in the early twenties
(Gandhi et al., 2018; Kiekens et al., 2019). Consistent with this,
Kiekens et al. (2023b) observed a lifetime prevalence of NSSI of
17.7% among 20,842 first-year college students, with 8.4% self-
injuring at least once in the past year. Despite the high lifetime
prevalence of NSSI, only 2.3% of students self-injured at least
5 times in the past year (i.e. DSM-5 frequency criterion; Kiekens,
Hasking, et al., 2023b). While there is ongoing empirical debate
about the DSM-5 NSSI disorder criteria (Lengel, Ammerman, &
Washburn, 2025; Muehlenkamp, Brausch, & Kalgren, 2024), prior
work that assessed all criteria estimated its prevalence at 0.8%
among college students (Kiekens et al., 2018). This low prevalence
of threshold NSSI underscores substantial variability in the fre-
quency and severity of NSSI among students with a lifetime history
of the behavior.

The early college years are marked by a general heightened risk
for the onset of mental disorders (Auerbach et al., 2018). While
neurodevelopmental and anxiety disorders typically have peak
onsets before age 18, mood disorders, as well as alcohol and drug
use disorders, peak between the ages of 19 and 21 (Solmi et al.,
2022). A recently published report from the World Mental Health
International College Student Survey Initiative (WMH-ICS), a
series of cross-national epidemiological surveys among college
students, stated that two-thirds of first-year students meet the
criteria for at least one DSM-5 mental disorder. Of those reporting
a prior mental disorder, 90% continue to meet criteria within the
last 12 months (Mason et al., 2025), a rate higher than observed
among adolescents (Kessler et al., 2012).

Given that NSSI is typically used to cope with unwanted or
intense emotions (Taylor et al., 2018), it is not surprising that NSSI
is highly comorbid with a range of mental disorders (Benjet et al.,
2017; Bentley, Cassiello-Robbins, Vittorio, Sauer-Zavala, & Barlow,
2015). Indeed, recent cross-national studies suggested that 60—81%
of college students who self-injure have at least one mental disorder
(Kiekens et al., 2018; Kiekens, Hasking, et al., 2023b). However,
findings regarding the nature, specificity, and generalizability of
this association have been mixed. First, while some prospective
studies indicate that mental disorders increase the risk of subse-
quent onset of NSSI (Fox et al., 2015; Kiekens et al., 2019), others
indicate that a history of NSSI may be a marker for the subsequent
onset of mental disorders (Daukantaité et al., 2020; Turner, Helps,
& Ames 2022). Of course, both directions may be true when we
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consider associations with specific mental disorders. For instance, a
prior WMH-ICS report found that anxiety, mood, and substance
use disorders increased risk for subsequent onset of NSSI, whereas
onset of NSSI also increased risk for subsequent mental disorders
(Kiekens, Hasking, et al., 2023b). However, this study did not
consider the specificity of associations between students with vary-
ing episodes of lifetime and 12-month NSSI.

Second, it may be that students who report more frequent
episodes of NSSI are at higher developmental risk than those who
engage in NSSI sporadically. Adolescents who engage in repetitive
NSSI (i.e. five or more episodes) are more likely than those who
engage in sporadic NSSI to continue this behavior into emerging
adulthood (Daukantaité et al., 2020). Wilkinson, Qiu, Neufeld,
Jones, and Goodyer (2018) observed that repetitive NSSI predicted
subsequent depression, while sporadic NSSI predicted the onset of
anxiety disorders. More recently, Kiekens et al. (2023a) observed
that students who followed a stable repetitive pattern of NSSI
(i.e. five or more episodes per year) during their first two college
years were more likely than those with a sporadic or ceased pattern
to report mental disorders, functional impairment, and suicidal
thoughts and behaviors in the third year. These findings underscore
the need for more research to determine whether the association
between NSSI and mental illness varies across individuals with
different lifetime and 12-month patterns of NSSI frequency.
Finally, it is important to examine whether the nature and specifi-
city of these associations differ by sex. To the best of our knowledge,
no epidemiological study has evaluated whether the associations
between NSSI and mental disorders are comparable in males and
females.

The current study

To this end, the objectives of the present report were to (1) provide
an updated reference regarding the prevalence of sporadic and
repetitive NSSI, (2) evaluate the time-order associations between
the onset and persistence of both sporadic and repetitive NSSI and
DSM-5 mental disorders, and (3) explore sex differences, as it is
unclear whether the association of NSSI with mental disorders is the
same for both sexes. Addressing these questions regarding the
specificity, nature, and generalizability of the link between NSSI
and mental disorders could provide helpful information for under-
standing developmental trajectories. Ultimately, this could guide
the development of effective preventive and early intervention
programs for both NSSI and mental disorders among college
students (Moran et al., 2024).

Method
Participants and procedures

Online surveys were carried out in a convenience sample of 77
universities across 18 countries (Australia, Belgium, Canada, Chile,
China, France, Germany, Kenya, Mexico, Netherlands, New Zealand,
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Northern Ireland, Republic of Ireland, Romania, Saudi Arabia,
South Africa, Spain, and Sweden). Although the recruitment method
varied by institution (Supplementary Table 1), attempts were gener-
ally made to recruit 100% of first-year students via emails provided
by participating universities requesting participation in a confidential
online survey of student mental health. Participants were provided
with a study description, an informed consent script, and a university
phone number for questions. Incentives, which differed across coun-
tries (e.g., raffles for store credit coupons, movie passes, and cash),
were offered in 11 of the 18 countries to encourage survey completion
(Supplementary Table 1). Informed consent was required before
administering the survey. Reminder emails were used to increase
response rates. Most participants (Age: Median = 19, IQR: 18-
22 years) were female (57.9%, SE = 0.2). Of the sample, 21.0%
identified as non-heterosexual and 45.7% had parents who were
college graduates (Supplementary Table 2). Within-country sample
sizes ranged from # = 333 in Kenya to # = 11,607 in the Netherlands.
Ethics approval details are posted at https://www.hcp.med.harvard.
edu/wmb/ftpdir/IRB_EthicsApproval WMH-ICS_DSM-5.pdf

Measures

The self-report questionnaire (https://www.hcp.med.harvard.edu/
wmbh/ftpdir/WMH-ICS_Baseline_survey_V3.2_FINAL_
20220228.pdf) was developed in English and translated into local
languages using a translation, back-translation, and harmonization
protocol to maximize cross-national equivalence building on the
standard World Health Organization (WHO) protocol (Harkness,
Pennell, Villar, Gebler, & Aguilar-Gaxiola, 2008).

Socio-demographics

The socio-demographic variables in the analysis included self-
reported age (18—36+ years old), sex assigned at birth (male, female),
parent education (assessed by asking respondents to report the
highest education level attained by either parent or the people who
raised them, and then dichotomizing for analysis into college degree
versus less than college degree), gender identity (man, woman,
another gender), and sexual orientation (heterosexual/straight, gay/-
lesbian, other). As neither gender identity nor sexual orientation was
assessed in Saudi Arabia, gender identity was set equal to sex at birth
and sexual orientation was set equal to heterosexual in that survey.
These sociodemographic variables were entered as covariates in
analyses.

Non-suicidal self-injury

Non-suicidal self-injury was assessed with questions from the self-
report version of the Self-Injurious Thoughts and Behaviors Inter-
view (SITBL Nock, Holmberg, Photos, & Michel, 2007). The NSSI
section of the SITBI shows adequate psychometric properties,
including good construct validity (x = 0.74-1.0) and excellent
test—retest reliability (k = 1.0; Nock et al., 2007). The version used
in the current study showed excellent test—retest reliability (x = 1.0)
and external validity (x = 1.0) in a comparison study of self-report
questionnaires, including among young adults (Fox et al., 2020;
Latimer, Meade, & Tennant, 2013). The online version has also
demonstrated excellent test-retest reliability for NSSI (k = 0.94; Fox
etal., 2020). NSSI was assessed by asking respondents whether they
had ever ‘done something to purposely hurt themselves, without
wanting to die’. If so, respondents were asked how old they were the
first time they did this, the number of times in their life they
engaged in this type of behavior, and the number of times in the
last 12 months they did so.
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Sporadic, repetitive, and persistent NSSI. We used participants’
responses to the SITBI to create measures of sporadic, repetitive,
and persistent NSSI. Lifetime sporadic NSSI was defined as
engaging in NSSI one to five times in a participant’s lifetime,
whereas lifetime repetitive NSSI involved six or more episodes.
Conversely, persistent repetitive NSSI was defined using the
DSM-5 requirement of engaging in NSSI five or more times in
the past 12 months (APA, 2022). Persistence of sporadic NSSI was
defined as engaging in NSSI 1-4 times in the past 12 months.
Twelve-month persistence among those reporting any history of
NSSI was limited to those with age-of-onset at least 2 years before
the time the survey was conducted.

Mental disorders

Lifetime prevalence of DSM-5 generalized anxiety disorder (GAD),
major depressive disorder (MDD), and panic disorder (PD) was
assessed with the Composite International Diagnostic Interview
Screening Scales, Version 3.2 (CIDI-SC; Kessler et al., 2013a).
Diagnoses based on CIDI-SC have been shown to have good
concordance with diagnoses based on blinded clinical reappraisal
interviews (Kessler et al., 2013b; Kessler, Calabrese, et al., 2013a).
Lifetime assessments of bipolar I/II disorder (BP) and drug use
disorder (DUD) were based on the Composite International Diag-
nostic Interview for DSM-5 (CIDI-5) modified for self-report
administration. Although only one clinical reappraisal study has
assessed CIDI-5 so far, concordance of diagnoses with diagnoses
based on blinded clinical reappraisal interviews was consistently
good (AU-ROC = 0.67-0.75; Khaled et al., 2024).

The other three disorders were assessed with brief specialized
dimensional screening scales: post-traumatic stress disorder
(PTSD) with the 4-Item Short-Form Short-Form of the PTSD
Checklist for DSM-5 (PCL-5; Weathers et al., 2013); attention-
deficit/hyperactivity disorder (ADHD) with the Adult Self-Report
Scale-V1.1 (ASRS-V1.1) Screener (Kessler et al., 2007a); and alco-
hol use disorder (AUD) with the Alcohol Use Disorders Identifi-
cation Test (AUDIT) (Babor et al., 2001).

The PCL-5 is a widely used and validated PTSD screening scale
(Georgescu & Nedelcea, 2024; Hansen, Vaegter, Ravn, & Andersen,
2023; Kramer, Whiteman, Petri, Spitzer, & Weathers, 2023). Diag-
noses obtained by using a cutpoint of 5+ on the 4-Item Short-Form
PCL-5 (each item scored in the range 0—4 for a total score of 0-16)
have good concordance with DSM-5 diagnoses in the full PCL-5
(AU-ROC = 0.98; Zuromski et al., 2019). The ASRS-V1.1 Screener
is a widely used and validated 6-item screening scale of adult
ADHD (each item scored in the range 0—4 for a total score of 0—
24; Ziobrowski et al., 2023) that assesses symptoms over a 6-month
recall period. Diagnoses obtained by using a cutpoint of 14+ have
been shown to have good concordance with blinded clinical diag-
noses in multiple clinical reappraisal studies (Kessler et al., 2005;
Kessler et al., 2007a). Lastly, the AUDIT, a widely used and valid-
ated 10-question screening scale for AUD (each item scored in the
range 0—4 for as total score of 0—40), assesses symptoms over a
12-month recall period. We used the standard AUDIT scoring rules
for possible dependence (either a score of 16 or more on the 0—40
total AUDIT or a score of 8-15 on the total AUDIT in conjunction
with a score of 4+ on the AUDIT dependence subscale), which have
had high concordance with blinded clinical diagnoses of AUD in
prior research (AU-ROC = 0.91; Toner, Bohnke, Andersen, &
McCambridge, 2019). However, as more recent studies suggest that
a lower threshold might be preferable for university students, we
also included AUDIT scores for likely abuse (8+ on the total
AUDIT; Villarosa-Hurlocker et al., 2020).
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Lifetime prevalence was assessed for six mental disorders. In
these cases, respondents were asked lifetime diagnostic stem ques-
tions and then, if affirmative, were asked to focus on the time in
their life when the symptoms were most severe. The symptom
questions were asked about that worst time, which could differ
within respondents across mental disorders. Respondents screen-
ing positive for lifetime prevalence were then asked about age-of-
onset (AOO) and a single question (i.e. rather than repeating all
symptom questions) about 12-month prevalence. ADHD and
AUD, in comparison, were assessed only for the past 6 months or
12 months, respectively.

Statistical analysis

A calibration weight was used to adjust for differential within-
university response rates by student age and sex at birth. Multiple
imputation (MI) by chained equations (Van Buren, 2012) was
then used to adjust for within-survey item non-response and
random internal subsampling of survey sections. The latter was
used as a variation of the split questionnaire design proposed by
Raghunathan and Grizzle (1995) to allow for questions of second-
ary importance to be administered in probability subsamples of
surveys and then imputed to full samples using MI methods. We
did this by administering diagnostic stem questions for diagnoses
of secondary interest to 100% of respondents and then adminis-
tered full diagnostic sections to a probability subsample of the
respondents who endorsed the stems. The diagnoses assessed in
this way varied across countries depending on the interests of
researchers in the countries. Given the high comorbidities that
exist among common mental disorders (McGrath et al., 2020),
access to full diagnostic data for most disorders allowed us to
generate useful estimates for these screening disorders. The final
multiply imputed data set for model estimation included
30 imputations.

Simple mean calculations were used to estimate lifetime preva-
lence, 12-month prevalence, and 12-month persistence, where the
latter was defined as 12-month prevalence in the subset of lifetime
cases with AOO at least 2 years prior to the respondent’s age at the
interview. Survival curves were calculated to estimate AOO distri-
butions. Multivariable Poisson regression models were then used to
examine associations between NSSI and lifetime prevalence,
12-month prevalence, and 12-month persistence. Exponentiated
Poisson regression coefficients are reported here as risk ratios (RRs)
with 95% confidence intervals.

The lifetime models were estimated in a discrete-time person-
year survival framework in which year of life was treated as a
continuous control variable, the outcome (i.e. first onset of the
disorder) was defined dichotomously, and person-years beyond
the year of onset were censored (Singer & Willett, 1993). Persist-
ence models were estimated to predict 12-month prevalence
among lifetime cases at the person-level, using age-of-onset and
time-since-onset (i.e. the number of years since onset as of the
time of interview) as separate control variables and limiting the
analysis to respondents with age-of-onset at least 2 years people to
age at interview. All multivariable models were stratified by uni-
versity and adjusted for country, year of survey completion, and
whether students were surveyed in the first 3 months of the
academic year, generating pooled within-country regression coef-
ficients. As ADHD and AUD were only assessed for 6- and
12-month prevalence, respectively, these disorders were excluded
from the analysis of 12-month persistence among lifetime cases.
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Design-based F tests with appropriate degrees of freedom were
calculated to determine associations between NSSI and mental
disorders.

As observations were weighted to make post-stratification adjust-
ments and were clustered within universities, design-based standard
errors of prevalence estimates were obtained using weighted frequency
analyses with stratification by university with SAS (V9.4, SAS/STAT
V15.3). STATA/MP (V18.0) was then used to estimate the multi-
variable Poisson models with robust variance estimates to adjust for
design effects (Chen, Qian, Shi, & Franklin, 2018). All significance tests
were evaluated using .05-level two-sided design-based tests with false
discovery rate (FDR) corrections using the Benjamini-Hochberg pro-
cedure (Benjamini & Hochberg, 1995). All standard errors, confidence
intervals and significance tests were adjusted to account for the
variance both between and within imputations.

Results
Prevalence and onset of NSSI

Lifetime prevalence of NSSI was 24.5% (SE = 0.2), with higher
prevalence among females (29.3%, SE = 0.2) than males (18.0%, SE
=0.3; RR = 1.54, 95% CI = 1.37-1.72). As depicted in Figure 1, the
probability of NSSI onset begins to increase after 10 years, with a
steeper curve for females than males. It peaks at age 16 for men and
age 15 for women and then declines into emerging adulthood. It
should be noted, though, that the median age of the sample was
19 years, which means that the hazard curves for emerging adult-
hood (18-29 years) should be interpreted cautiously. Among those
reporting lifetime NSSI, 44.5% reported sporadic NSSI (1-5 lifetime
episodes), whereas 55.5% reported engaging in repetitive NSSI (6+
lifetime episodes). This corresponds to a prevalence of 10.9% (SE =
0.2) for lifetime sporadic NSSI (9.0% males versus 12.2% females,
RR = 1.46, 95% CI = 1.39-1.54) and 13.7% (SE = 0.2) for lifetime
repetitive NSSI (9.0% males versus 17.1% females, RR = 1.72, 95%
CI = 1.63-1.80). Among those with a history of NSSI, females were
more likely than males to engage in repetitive NSSI (RR = 1.11, 95%
CI=1.06-1.15). A total of 11.4% (SE = 0.1) reported past year NSSI,
and 3.5% (SE = 0.1) met the frequency criterion of DSM-5 NSSI
disorder (i.e. > five episodes in the last year), with a higher preva-
lence among females (4.4%, SE = 0.1) than males (2.4%, SE=0.1, RR
= 1.54, 95%CI = 1.37-1.72). Females and males with a history of
repetitive NSSI were equally likely to meet the DSM-5 frequency
criterion (RR = 0.93, 95%CI = 0.84-1.03).

Comorbidity between NSSI and mental disorders

We examined the cross-sectional associations between lifetime
NSSI and lifetime mental disorders among students with and
without a history of NSSI (Table 1; Supplementary Tables 3 and
4 present sex-specific associations). Among students reporting
sporadic NSSI, 82.5% (SE = 0.5) had at least one comorbid mental
disorder, while 92.0% (SE = 0.3) of students reporting repetitive
NSSI met criteria for one or more lifetime mental disorders.
Approximately one in three students (31.0%) reporting sporadic
NSSI, and more than half (54.1%) with a history of repetitive NSSI,
reported three or more disorders (Table 1). The most frequently
co-occurring mental disorders were PTSD (range 63.8—-76.5%) and
MDD (range 34.9-50.4%). Conversely, 13.7% (SE = 0.2) and 19.3%
(SE = 0.2) of students with any mental disorder reported engaging
in sporadic and repetitive NSSI, respectively.
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Temporal sequence of age of onset of NSSI and mental disorders

Table 2 summarizes the temporal sequence of age-of-onset for NSSI
and mental disorders among students with a history of NSSI. The
results show that a mental disorder generally preceded the onset of
NSSI (ranging from 58.4% to 60.7% for any mental disorder). MDD
and ADHD were significantly more likely to have an onset before
NSSI. However, a reverse pattern emerged for PTSD, AUD, and
DUD, where both sporadic and repetitive NSSI were significantly
more likely to occur before than after the onset of these disorders
(Table 2).

Associations between primary mental disorders and subsequent
onset and persistence of sporadic and repetitive NSSI

A limitation of the results in Table 2 is that they do not consider
differences in the age-at-onset distributions of mental disorders
relative to NSSI. Table 3 presents results from multivariable models
that do this by examining time-lagged associations between tem-
porally primary mental disorders and the subsequent onset of

sporadic and repetitive NSSI (see Supplementary Table 5 for bivari-
ate associations). With the exception of AUD, all mental disorders
were consistently associated with the onset of repetitive NSSI (range
RRs 1.32-3.77). All disorders, except DUD, were also associated
with an increased risk of sporadic NSSI, albeit with weaker associ-
ations (range RRs 1.44-2.74). In multivariate time-lagged models,
where mental disorders were coded as present when they had an
onset in the same year as NSSI, stronger associations were observed
for both sporadic (range RRs 2.23—4.70) and repetitive NSSI (range
RRs 2.09-6.90, Supplementary Table 6). Subsequently, we exam-
ined associations by sex (Table 3) and evaluated sex-specific inter-
action effects (Supplementary Table 7). This revealed that all
associations were similar for females and males.

Next, we investigated the associations between temporally prior
mental disorders and the subsequent persistence of sporadic (1-4
past-year episodes) and repetitive (DSM-5 criterion: 5+ past-year
episodes) NSSI (Table 3). While no mental disorder was associated
with ongoing sporadic NSSI, all disorders except PTSD, AUD, and
DUD were associated with the persistence of repetitive NSSI (range
RRs 1.18-1.32). Analysis of sex-specific interactions revealed no

Age of Onset Distribution for Non-Suicidal Self-Injury
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Figure 1. The hazard rate for onset of non-suicidal self-injury across the sample and for males and females separately.
Note: The projected age of onset is based on first-year students, limiting the representativeness of the estimated distributions above age 18-19 years (i.e. the typical age of entering college).
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Table 1. Lifetime prevalence of DSM-5 mental disorders among students with and without sporadic and repetitive NSSI across samples from 18 countries (n =

72,288)
Conditional prevalence Conditional prevalence
lifetime sporadic NSSI (1-5 Associations with lifetime repetitive NSSI (=26 Associations with
Prevalence episodes) sporadic NSSI episodes) repetitive NSSI
Disorder Disorder
among NSSI among among NSSI among
Entire those with those with those with those with
sample NSSI disorder NSSI disorder
Internalizing disorder % (SE) % (SE) % (SE) RR (95%Cl) % (SE) % (SE) RR (95%Cl)
Major depressive 233  (0.2) 349 (0.7) 163 (0.4) 1.82 (1.75-1.90)* 504 (0.6) 295 (0.5) 2.33 (2.24-2.41)*
disorder
Bipolar spectrum 49 (01) 73 (04) 160 (0.8) 225 (1.99-2.54)* 130 (0.4) 360 (1.1) 3.83 (3.47-4.24)*
disorder
Panic disorder 91 (0.1) 124 (05 149 (0.6) 201 (1.83-2.20)* 266 (0.5 401 (0.8) 3.66 (3.43-3.91)*
Generalized anxiety 128 (0.1) 180 (0.5 152 (0.5) 1.97 (1.85-2.10)* 342 (0.5 364 (0.6) 331 (3.15-3.47)*
disorder
Post-traumatic stress 465  (0.2) 63.8 (0.6) 149 (0.3) 155 (1.51-1.59)* 765 (0.5 225 (0.3) 1.80 (1.76-1.83)*
disorder
Externalizing disorder®
Attention deficit 8.1 (0.1) 116  (0.5) 15.5 (0.6) 1.89 (1.71-2.08)* 19.2  (0.6) 326 (0.9) 2.89 (2.64-3.17)*
hyperactivity
disorder
Alcohol use disorder 236 (0.2) 27.8  (0.6) 12.8 (0.3) 1.33 (1.27-1.39)* 333  (0.6) 193  (0.4) 1.54 (1.48-1.60)*
Drug use disorder 92 (0.1) 129 (050 153 (0.6) 2.04 (1.89-2.21)* 202 (0.5 301 (0.7) 3.04 (2.86-3.24)*
Any disorder 652 (0.2) 825 (05 137 (0.2) 136 (1.34-1.38)* 920 (0.3) 193 (02) 146 (1.44-1.48)*
Number of disorders
Exactly 1 274 (0.2) 272  (0.6) 10.8 (0.3) 0.92 (0.88-0.97)* 164 (0.5 8.2 (0.3) 0.57 (0.54-0.61)*
Exactly 2 175 (02) 243 (0.6) 151 (0.4) 147 (1.39-1.55)* 215 (0.5) 168 (0.4) 126 (1.19-1.33)*
Three or more 204 (0.2) 31.0 (0.6) 165 (0.4) 223 (2.13-2.34)* 541 (0.6) 363 (0.5) 3.47 (3.34-3.60)*

Note: *Significant at the 0.05 level, two-sided test, FDR corrected.

?Alcohol use disorder and attention-deficit hyperactivity disorder were assessed only for 12-month prevalence. In calculating the lifetime prevalence of any disorder, we assumed conservatively
that the respondents with 12-month ADHD and AUD were the only ones who ever had these disorders in their lifetimes. This means that the estimate of the lifetime prevalence of any disorder and

any externalizing disorder is conservative.

significant differences in the strength of these associations between
males and females (Supplementary Table 8).

Associations between primary sporadic and repetitive NSSI and
subsequent onset and persistence of mental disorders

We also examined the associations of NSSI with subsequent onset
of mental disorders (Table 4). In multivariate models, sporadic
NSSI was associated with increased odds of onset for six out of
eight mental disorders, with risk ratios ranging from 1.26 for MDD
to 1.83 for PTSD. Similarly, repetitive NSSI was associated with
increased odds of onset for seven out of eight mental disorders, with
risk ratios ranging from 1.22 for MDD to 2.27 for DUD. For both
sporadic and repetitive NSSI, reduced risk was observed for an
onset of ADHD. In multivariate time-lagged models, where NSSI
was coded as present when the mental disorder and its predictors
(i.e. NSSI and comorbid mental disorders) had an onset in the same
year, risk associations were stronger for both sporadic (range RRs
1.62-3.18) and repetitive NSSI (range RRs 1.43-3.79;
Supplementary Table 9). Sex-specific interactions with repetitive NSSI
revealed highly significant effects (p < .001) for AUD and DUD
(Supplementary Table 10), showing stronger associations with the

https://doi.org/10.1017/50033291725100688 Published online by Cambridge University Press

subsequent onset of AUD (RR 1.89 versus 1.48) and DUD (RR 2.77
versus 1.79) among females than males (Table 4). Finally, we inves-
tigated whether NSSI was associated with the persistence of mental
disorders among students whose disorders began at least 2 years
before the survey. This did not appear to be the case for any of the
investigated disorders (Table 4).

Discussion

Using data from the WMH-ICS surveys across 72,288 students, we
provided updated point estimates of the prevalence of NSSI, its
associations with mental disorders, and variations by sex. Three
main findings stand out. First, we found that one in four college
students reported a history of NSSI, with over half of these students
reporting repetitive NSSI (i.e. six or more lifetime episodes). The
estimated percentage of students meeting the frequency criterion of
DSM-5 NSSI Disorder (i.e. 5 or more 12-month episodes) was
considerably lower (i.e. 3.5%). Second, the time-order lagged asso-
ciations between the onset of NSSI and mental disorders were
bidirectional but were strongest for mental disorders as predictors
than outcomes of NSSI (median RR = 1.94 versus 1.58) and for
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Table 2. Temporal priorities between onset of sporadic and repetitive NSSI before and after onset of DSM-5 mental disorders (n = 72,288)

Temporal priority in age of onset between onset disorders and onset sporadic NSSI

(1-5 episodes)

Disorder first NSSI first Same year
n % (SE) % (SE) % (SE) F-test” PP

Internalizing disorder

Major depressive disorder 2,919 48.7 (1.2) 31.6 (1.1) 19.7 (0.9) 64.5 <.001

Bipolar spectrum disorder 584 48.4 (2.8) 389 (2.6) 12.7 (1.7) 35 0.21

Panic disorder 1,067 43.8 (2.1) 416 (2.2) 145 (1.4) 0.3 1.0

Generalized anxiety disorder 1,523 485 (1.6) 349 (1.6) 16.5 (1.2) 20.9 <.001

Post-traumatic stress disorder 5,251 40.2 (0.9) 47.5 (1.0) 12.3 (0.7) 15.8 <.001
Externalizing disorder®

Attention deficit hyperactivity disorder 921 97.3 (0.7) 13 (0.5) 14 (0.5) 101.6 <.001

Alcohol use disorder 2,161 30.7 (1.3) 53.8 (1.4) 15.5 (1.1) 83.5 <.001

Drug use disorder 965 29.3 (2.0) 54.1 (2.1) 16.6 (1.5) 42.1 <.001
Any disorder 6,724 58.4 (0.8) 29.7 (0.9) 11.9 (0.6) 291.1 <.001
Number of disorders

Exactly 1 2,205 37.8 (1.5) 48.7 (1.7) 13.5 (1.1) 12,6 0.002

Exactly 2 1,976 57.8 (1.5) 28.9 (1.4) 13.3 (1.0) 105.2 <.001

Three or more 2,544 76.9 (1.1) 13.7 (0.9) 9.5 (0.9) 544.4 <.001

Temporal priority in age of onset between onset disorders and onset repetitive NSSI
(=6 episodes)
Disorder first NSS! first Same year
n % (SE) % (SE) % (SE) F-test” p

Internalizing disorder

Major depressive disorder 5,379 449 (0.9) 34.1 (0.9) 21.0 (0.7) 43.6 <.001

Bipolar spectrum disorder 1,375 36.4 (1.8) 49.5 (1.8) 14.0 (1.3) 14.9 <.001

Panic disorder 2,898 36.5 (1.2) 50.4 (1.2) 13.1 (0.8) 35.8 <.001

Generalized anxiety disorder 3,697 445 (1.0 40.0 (1.1) 15.4 (0.7) 5.0 0.084

Post-traumatic stress disorder 8,103 36.0 (1.1) 53.5 (1.1) 10.5 (0.5) 67.8 <.001
Externalizing disorder”

Attention deficit hyperactivity disorder 2,023 93.4 (0.7) 3.2 (0.5) 3.3 (0.5) 484.1 <.001

Alcohol use disorder 3,445 19.9 (1.0 68.9 (1.0) 11.3 (0.8) 501.2 <.001

Drug use disorder 2,002 19.2 (1.1) 68.8 (1.4) 12.0 (0.9) 357.9 <.001
Any disorder 9,719 60.7 (0.7) 27.4 (0.6) 11.9 (0.5) 610.4 <.001
Number of disorders

Exactly 1 1,697 30.3 (1.6) 57.2 (1.7) 12.5 (1.1) 66.3 <.001

Exactly 2 2,282 52.0 (1.5) 32.5 (1.3) 15.5 (1.1) 53.7 <.001

Three or more 5,739 733 (0.9) 16.4 (0.7) 10.3 (0.6) 1051.4 <.001

2F-test to evaluate significance of pooled one-degree-of-freedom y? tests across 30 imputed datasets on a reduced subset of respondents comparing percent with onset of a mental disorder

before the onset of NSSI versus those with the onset of NSSI occurring after the onset of the mental disorder.

PFDR-corrected p-values.

students reporting repetitive than sporadic NSSI (median RR = 1.78
versus 1.47). Third, few sex differences were observed in these
associations, with repetitive NSSI being a stronger predictor for
substance use disorders among females than males.
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In this sample, we observed a lifetime NSSI prevalence of 24.5%,
which exceeds previous reports (Kiekens, Hasking, et al., 2023b;
Swannell, Martin, Page, Hasking, & John, 2014). Over recent years,
studies indicate that NSSI may be increasing (Gillies et al., 2018;
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Wester, Trepal, & King, 2018). As we found that more than half of
students with an onset of NSSI report lifetime repetitive NSSI, this
confirms that NSSI is a prevalent behavior among college students.
Furthermore, 3.5% of students met the DSM-5 frequency criterion
of at least five NSSI episodes in the past year, which is higher than
previously reported rates (e.g. 2.3%; Kiekens, Hasking, et al.,
2023b). In line with earlier work (Bresin & Schoenleber, 2015;
Kiekens et al., 2018), we found elevated rates of lifetime NSSI and
the past-year DSM-5 frequency criterion among females. However,
male students who engaged in repetitive NSSI were equally likely to
meet the DSM-5 frequency criterion. This suggests that while
females may be more likely to have a history of NSSI, males with
a repetitive history are equally likely to persist in NSSI during their
student years (Wilkinson et al., 2022).

A novel finding is that associations with mental disorders were
strongest for students reporting repetitive NSSI. Internalizing dis-
orders consistently predicted the onset of both sporadic and repeti-
tive NSSI, aligning with prior research (Bentley et al., 2015; Fox
etal., 2015; Kiekens et al., 2019). Furthermore, we identified ADHD
as an early risk factor for the onset of NSSI independent of other
mental disorders (Ojala et al., 2022). In contrast, substance use
disorders were only weakly associated with the onset of NSSI. This
may be because NSSI typically emerges prior to any substance use
problems and signals an increased risk for other impulsive coping
behaviors. Indeed, we found evidence that NSSI predicted future
AUD and DUD, which suggests that some emerging adults may
transition from NSSI to alcohol and drugs for emotion-regulation
purposes (Steinhoff, Cavelti, Koenig, Reichl, & Kaess, 2024; Stellern
et al, 2023). While associations were strongest for students
engaging in NSSI repetitively, we still found evidence that sporadic
NSSI may be a significant signal for early preventive intervention
for mental disorders. These findings provide evidence of a recip-
rocal relationship between the onset of NSSI and mental disorders.
As an emotion-regulatory strategy (Taylor et al., 2018), NSSI may
be used to manage early symptoms of mental disorders, with the
persistence of this behavior — particularly in its repetitive form —
elevating the risk for the development of additional psychopath-
ology. Conversely, while most mental disorders predicted which
students with a history of NSSI met the DSM-5 past-year frequency
criteria, they were not associated with the persistence of sporadic
NSSI (Kiekens, Claes, et al., 2023a).

Finally, we explored sex differences, finding that the time—order
relationships were consistent across both sexes. However, females
with an onset of repetitive NSSI were more likely to develop AUD
and DUD after NSSI than males. Given that males are more likely to
develop substance use problems than females (Benjet et al., 2022;
Skidmore, Kaufman, & Crowell, 2016), NSSI likely increases risk of
switching to other regulatory or impulsive behaviors more strongly
among females (Steinhoff et al., 2024). Notably, neither sporadic nor
repetitive NSSI predicted the persistence of disorders among stu-
dents whose onsets occurred at least 2 years before the survey, a
pattern observed in both sexes. This indicates that NSSI may func-
tion more as a behavioral marker for the onset of later mental
disorders rather than for persistent longer-term psychopathology.
Future developmental cohort studies are needed to confirm this
finding and examine the replicability of the sex-specific interactions.

Limitations and suggestions for future research

This study has several important limitations to consider when
interpreting the results. First, age-of-onset assessments were based
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on retrospective self-reports, which may introduce recall bias.
Second, we used screening scales to assess NSSI and mental dis-
orders. Although these scales show good concordance with
reappraisal interviews (Kessler, Calabrese, et al., 2013a; Kessler,
Santiago, et al., 2013b; Kessler & Ustun, 2004), rates of NSSI have
been shown to vary based on assessment methods (e.g. single item,
checklist, interview; Aspeqvist, Andersson, Korhonen, Dahlstrém,
& Zetterqvist, 2024; Robinson & Wilson, 2020). Third, given the
lack of well-validated self-report measures that assess the number of
days on which NSSI occurred (as defined in the DSM-5-TR cri-
teria), we assessed the number of NSSI episodes over the past
12 months. Although episode frequency may provide a more
meaningful index of severity (Selby, Kranzler, Fehling, & Panza,
2015), the proportion of students classified as having repetitive
12-month NSSI (i.e. five or more episodes) may include individuals
who self-injured multiple times on the same day and thus would not
meet the formal diagnostic threshold of five or more days. This
discrepancy highlights a measurement limitation and suggests that
estimates of DSM-5-TR NSSI disorder based on episode counts
might be overestimated. Fourth, we assessed sex differences, not
gender differences. People of other genders, and particularly trans
students are more likely to self-injure than cisgender students
(Hird, Boyes, Strauss, & Hasking, 2024), and warrant attention in
future research. Finally, while we established multivariate risk
associations based on AOO reports, the current design does not
permit causal inferences — specifically, whether engagement in
NSSI or meeting diagnostic criteria is the causal attributor of the
heightened risk we observed for subsequent psychopathology or
NSSI onset.

Relatedly, although we focused on the time—order associations
between NSSI and mental disorders throughout the lifespan of
emerging adults, they often had an onset in the same year. Future
cohort studies would benefit from incorporating ecological
momentary assessment (EMA) burst designs — particularly around
key developmental transitions (e.g. mid-to-late adolescence, entry
into university). Such multi-timeframe designs allow the identifica-
tion of micro-level affective, cognitive, and interpersonal processes
that precede or follow NSSI and the onset or escalation of clinical
symptoms (Kiekens, Robinson, Tatnell, & Kirtley, 2021; Cho,
Pasquini, & Scot, 2019). When embedded within cohort studies,
these designs offer a powerful approach to capturing mechanisms
of action that might explain epidemiological risk associations
across months and years, such as enhanced stigma, interpersonal
conflicts, and emotion dysregulation (Burke, Hamilton, Abram-
son, & Alloy, 2015; Robinson et al., 2018; Staniland, Hasking,
Boyes, & Lewis, 2021). This approach can enhance our under-
standing of how the NSSI-mental illness association may unfold in
the everyday lives of students.

Conclusion

Our findings demonstrate that the relationship between mental
disorders and NSSI is bidirectional, not confined to specific dis-
orders, stronger among students reporting repetitive NSSI, and
evident for both males and females. Future developmental cohort
studies with EMA burst designs are needed to uncover the mech-
anisms driving these associations and to identify proximal targets
for early intervention in both NSSI and mental disorders.

Supplementary material. The supplementary material for this article can be
found at http://doi.org/10.1017/5S0033291725100688.
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