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Abstract 

Background: Although non-suicidal self-injury (NSSI) is an issue of major concern to colleges 

worldwide, we lack detailed information about the epidemiology of NSSI among college students. 

This study's objectives were to present the first cross-national data on the prevalence of NSSI and 

NSSI disorder among first-year college students and its association with mental disorders. 

Methods: Data come from a survey of the entering class in 24 colleges across nine countries 

participating in the World Mental Health International College Student (WMH‐ICS) initiative 

assessed in web‐based self‐report surveys (20,842 first-year students). Using retrospective age-of-

onset reports, we investigated time-ordered associations between NSSI and DSM-IV mood (major 

depressive and bipolar disorder), anxiety (generalized anxiety and panic disorder), and substance 

use disorders (alcohol and drug use disorder). 

Results: NSSI lifetime and 12-month prevalence were 17.7% and 8.4%. A positive screen of 12-

month DSM-5 NSSI disorder was 2.3%. Of those with lifetime NSSI, 59.6% met the criteria for at 

least one mental disorder. Temporally primary lifetime mental disorders predicted subsequent 

onset of NSSI (Median OR=2.4), but these primary lifetime disorders did not consistently predict 

12-month NSSI among respondents with lifetime NSSI. Conversely, even after controlling for pre-

existing mental disorders, NSSI consistently predicted later onset of mental disorders (Median 

OR=1.8) as well as 12-month persistence of mental disorders among students with a generalized 

anxiety disorder (OR=1.6) and bipolar disorder (OR=4.6). 

Conclusions: NSSI is common among first-year college students and is a behavioral marker of 

various common mental disorders. 

Keywords: non-suicidal self-injury, mental disorders, adolescence, emerging adulthood, college 

students  
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Introduction 

Non-suicidal self-injury, defined as the direct and deliberate damage to one’s body tissue 

for reasons other than to end one’s life (International Society for the Study of Self-Injury, 2018), is 

a significant public health issue among young people worldwide. The onset of NSSI peaks in 

adolescence around the age of 14-15 (Gandhi et al., 2018), with pooled lifetime prevalence rates 

estimated in the 15.1% to 22.7% range among 12- to 18-year olds (Gillies et al., 2018). While 

NSSI is often episodic, the 12-month prevalence is estimated to be 2-14% among emerging adults 

(Benjet et al., 2017; Serras, Saules, Cranford, & Eisenberg, 2010; Whitlock et al., 2011; Wilcox et 

al., 2012). For approximately 70% of adolescents in high-income countries (BLS, 2017; Roser & 

Ortiz-Ospina, 2013), the transition to emerging adulthood (18-29 years) coincides with college 

entrance. The college years constitute a unique period for personal growth characterized by 

exploration and opportunities in identity development, interpersonal and romantic relationships, 

and excitement about future occupational prospects (Arnett, 2015, 2016; Magolda & Taylor, 2015; 

Shulman & Connolly, 2013). However, this is also a period of heightened instability and 

uncertainty. Academic pressure, identity confusion, relationship concerns, financial hardship, and 

uncertainty about future employment can all combine to make this a stressful time (American 

College Health Association, 2018; Arnett, Žukauskienė, & Sugimura, 2016; Cvetkoski, Reavley, 

& Jorm, 2012, Karyotaki et al., 2020). Research shows that college students are at risk for a broad 

range of mental health problems (Bruffaerts et al., 2018; Hunt & Eisenberg, 2010; Mortier et al., 

2017), with 20-30% meeting criteria for at least one 12-month mental disorder (Auerbach et al., 

2016, 2018). However, few students are willing to seek help (Ebert et al., 2019), and many do not 

find their way to treatment (Auerbach et al., 2016; Bruffaerts et al., 2019).  

Accordingly, students may use emotion-regulating behaviors like self-injury to cope with 

college-related stressful experiences (Hamza, Goldstein, Health, & Ewing 2021). Researchers 

have observed that 25-63% of those with adolescent-onset NSSI continue to self-injure (Glenn & 
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Klonsky, 2011; Hamza & Willoughby, 2014), and 7% begin repetitive NSSI during the college 

years (Kiekens et al., 2019). Recent studies also suggest that rates of NSSI among college students 

have increased over the past decade (Duffy, Twenge, & Joiner, 2019; Wester, Trepal, & King, 

2018). However, we lack a representative cross-national reference regarding the prevalence of 

NSSI among college students. Prior studies have found that rates of NSSI varied from 5% to 55% 

in college samples, relying primarily on non-representative samples of psychology students 

(Swannell, Martin, Page, Hasking, & St John, 2014). A better understanding of the prevalence and 

course of NSSI should be considered a necessary first step in screening at-risk students and 

evaluating new interventions (Glenn, Jaroszewski, Milner, Kearns, & Nock, 2015). Relative to 

students who do not self-injure, emerging evidence suggests that students who engage in NSSI 

may be more likely to report academic failure (Kiekens et al., 2016), experience greater 

stigmatization (Burke, Piccirillo, Moore-Berg, Alloy, & Heimberg, 2019), and exhibit higher rates 

of suicidal thoughts and behaviors (Hamza & Willoughby, 2016). Together, these findings 

underscore the clinical significance of NSSI among college students.  

Numerous studies have highlighted the strong association between NSSI and the presence 

of a mental disorder (Kiekens et al., 2018; Taliaferro & Muehlenkamp, 2015). Although 

historically considered a symptom of mental illness, NSSI is now recognized as a transdiagnostic 

behavior that occurs in a variety of diagnostic contexts and warrants research in its own right 

(Selby, Kranzler, Fehling, & Panza, 2015). The American Psychiatric Association formally 

emphasized this viewpoint in 2013 with the inclusion of NSSI as a “condition requiring further 

study” in section III of the Diagnostic and Statistical Manual of Mental Disorders, Fifth Edition 

(DSM-5; APA, 2013) However, the high co-occurrence between NSSI and mental disorders raises 

several critical questions regarding the nature of this association, particularly whether NSSI 

functions as a correlate, risk factor, or outcome of mental illness. Prospective studies show that 

mental disorders predict the onset of NSSI (Fox et al., 2015; Kiekens et al., 2019), but more work 

is needed to tease apart whether specific mental disorders are predictors of NSSI onset and course. 
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Conversely, there is emerging evidence that the presence of NSSI may be associated with an 

increased risk of newly emerging mental disorders (Daukantaitė et al., 2020; Wilkinson, Qiu, 

Neufeld, Jones, & Goodyer, 2018). However, it remains unclear whether NSSI uniquely predicts 

the onset and course of specific mental disorders. Clarifying the developmental directionality 

between NSSI and mental disorders will be essential for developing appropriate screening, 

prevention, and mental disorders treatment. 

In the present study, we investigate: (1) the prevalence of NSSI in a cross-national sample 

of college students, and (2) temporal associations between onset and recency of NSSI and several 

common DSM-IV disorders. Data were obtained from a census of the entering class in 24 colleges 

across nine countries participating in the WHO World Mental Health International College 

Student Initiative (WMH-ICS). The WMH-ICS is a coordinated series of ongoing epidemiological 

surveys of common mental disorders among college students, along with cost-effective, evidence-

based prevention and clinical interventions using precision medicine procedures (Cuijpers et al., 

2019). Given that the WMH-ICS gathers the age-of-onset of the disorders assessed, we were able 

to investigate reciprocal time-lagged associations based on retrospective reports between NSSI 

and DSM-IV mood (major depressive and bipolar disorder), anxiety (generalized anxiety and 

panic disorder), and substance use disorders (alcohol and drug use disorder). 

Method 

Sample 

The first wave of WMH-ICS surveys was administered to first-year students in 24 colleges 

and universities (henceforth referred to as “colleges”) in nine middle- to high-income countries 

(Australia, Belgium, Germany, Hong Kong, Mexico, Northern Ireland, South Africa, Spain, and 

the United States). Web-based self-report questionnaires were administered to all first-year 

students in each college (eight private and 16 public) across these countries between October 2014 

and February 2018. In addition to earlier WMH-ICS reports (Auerbach et al., 2018; Mortier et al., 
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2018a), the current sample includes five new colleges, one additional country (Hong Kong), and 

6,998 additional students. A total of 21,369 questionnaires were completed, with sample sizes 

ranging from 208 in Hong Kong to 8,076 in Mexico. The weighted (by achieved sample size) 

mean response rate across surveys was 45.6%. Supplementary Table 1 presents an overview of the 

sample design in each country. The sample for the analyses reported here is restricted to students 

identifying as male or female who were full-time students (n=20,842). Students excluded from 

analyses (n=527) were: (a) those who did not identify as male or female (n=79); (b) those who 

reported not being a full-time student (n=413); and (c) those with missing information on gender 

or student status (n=39).  

Procedure 

All first-year students were invited to participate in a web-based self-report survey. The 

mode of contact varied across colleges, with the survey incorporated into a routine health 

evaluation in some colleges, as part of the registration process in others, and as a stand-alone 

survey advertised via student e-mail addresses in still others. In cases other than in Mexico, all 

first-year students were invited to participate, and initial non-respondents were re-contacted 

through a series of personalized reminder e-mails containing unique electronic links to the survey. 

In Mexico, students were invited to participate in conjunction with mandatory activities, which 

varied between colleges (e.g., student health evaluations, tutoring sessions), with time set aside for 

completing the survey during these sessions. In Hong Kong, all respondents who completed the 

survey were given a store credit coupon as an incentive. In other countries, conditional incentives 

were offered in the final stages of refusal conversion (e.g., movie passes). In Spain, an “end-game 

strategy” was used in which a random sample of non-respondents was offered an incentive for 

participation. Respondents to these end-game surveys were given a weight equal to 1/p, where p 

represents the proportion of non-respondents at the end of the standard recruitment period that was 

included in the end-game to adjust for the under-sampling of difficult-to-recruit students. Informed 
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consent was obtained from all students before administering the questionnaires, and institutional 

review boards approved the study procedures of all participating colleges.  

Measures 

Non-suicidal self-injury. The self-report version of the Self-Injurious Thoughts and 

Behaviors Interview (SITBI) was used to assess lifetime and 12-month NSSI (Nock, Holmberg, 

Photos, & Michel, 2007). In Australia and Belgium, lifetime NSSI was assessed with a checklist 

from the SITBI that asks respondents to indicate each NSSI behavior (e.g., cutting, hitting, 

burning) they ever engaged in to hurt themselves on purpose, without wanting to die. In all other 

countries, lifetime NSSI was assessed with a single item taken from the SITBI: “Did you ever do 

something to hurt yourself on purpose, without wanting to die (e.g., cutting yourself, hitting 

yourself, or burning yourself)?”. Follow-up questions assessed the age-of-onset and frequency of 

NSSI. Consistent with the proposed DSM-5 frequency criterion (i.e., self-injury on five or more 

days in the past year), students screened positively for 12-month NSSI disorder if they reported at 

least five instances of NSSI in the past year (using available past year response categories this was 

operationalized as ≥ 5 acts in Australia and Belgium and > 5 acts in other countries). Prior 

research has shown that the SITBI has good construct validity (κ=0.74-1.0) and excellent test-

retest reliability for the presence of NSSI (κ=1.0; Nock et al., 2007). The self-report format has 

also demonstrated strong alternate-forms reliability (κ=0.84) and excellent test-retest reliability 

(κ=0.94-1.0) and external validity (κ=1.0; Fox et al., 2020; Latimer, Meade, & Tennant, 2013). 

Socio-demographic and college-related variables. Gender was assessed by asking 

respondents whether they identified themselves as male, female, transgender (male-to-female, 

female-to-male), or “other.” Respondent age at the survey was categorized as 18 years, 19 years, 

20 or more years old. Parental educational level was assessed for father and mother (none, 

elementary, secondary, some post-secondary, college graduate, doctoral degree), and was 

categorized into low (secondary school or less), medium (some post-secondary education), and 

high (college graduate or more), based on the highest-of-both parents’ educational level. 
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Respondents were also asked where they ranked academically (from top 5% to bottom 10%) 

compared with other students at the time of their high school graduation and was categorized into 

top 10%, top 30-10%, and bottom 70%. Parental marital status was dichotomized into “parents not 

married or at least one parent deceased” versus “parents married and both alive”. The religious 

background was categorized as “Christian”, “other religion”, and “no religion”. Similar to 

previous WMH-ICS reports (Auerbach et al., 2018; Mortier et al., 2018), sexual orientation was 

classified as: heterosexual with no same-sex attraction, heterosexual with same-sex attraction, 

non-heterosexual without same-sex sexual intercourse, and non-heterosexual with same-sex sexual 

intercourse.  

Mental disorders. The self-administered questionnaire included short validated self-report 

screening scales for six common DSM-IV mood (major depressive and bipolar disorder), anxiety 

(generalized anxiety and panic disorder), and substance use disorders (alcohol abuse or 

dependence [AUD], drug abuse or dependence, involving either cannabis, cocaine, any other street 

drug, or a prescription drug either used without a prescription or used more than prescribed to get 

high, buzzed, or numbed out). The assessment of these mental disorders, except for AUD, was 

based on the Composite International Diagnostic Interview Screening Scales (CIDI-SC; Kessler & 

Ustun, 2004). The CIDI-SC was developed by the WHO to gain reliable estimates of DSM-IV 

mental disorder diagnoses, with clinical reappraisal studies generally indicating good concordance 

between CIDI-SC and independent clinical diagnoses based on structured clinical interviews, with 

an area under the curve (AUC) in the range of 0.70-0.78 (Kessler, Calabrese, et al., 2013; Kessler, 

Santiago, et al., 2013). An initial validation study among Spanish college students confirmed that 

all diagnostic outcomes show good AUCs (>0.7), except panic disorder, which demonstrates fair 

concordance with clinical diagnosis (AUC=0.6; Ballester et al., 2019). Assessment of AUD was 

based on the Alcohol Use Disorders Identification Test (AUDIT; Saunders, Aasland, Babor, de la 

Fuente, & Grant, 1993). The version of AUDIT that we used (Babor, Higgings-Biddle, Saunders, 

& Monteiro, 2001), which defines alcohol use disorder as either a total score of 16+ or a score 8-



11 
 

15 with 4+ on the AUDIT dependence questions, has been shown to have good concordance with 

clinical diagnoses (AUCs in the 0.78-0.91 range; Reinert & Allen, 2002). Additional items from 

the CIDI were used to assess age-of-onset of each disorder (Kessler & Ustun, 2004). 

Statistical Analysis 

Data were weighted to adjust for differences between survey respondents and non-

respondents on whatever socio-demographic information made available by college officials using 

post-stratification weights. This always included gender and age, but additional information was 

used when available (e.g., socio-economic status, parental educational level). Multiple imputation 

(MI) by chained equations was used to adjust for item-missing data, random internal sampling of 

survey sections in some countries to reduce survey length, and missing data due to skip logic 

errors that occurred in a few surveys (van Buuren, 2007). All estimates were pooled across 20 

multiple imputed datasets using Rubin’s rules (Rubin, 1987), with associated MI-adjusted 

standard errors obtained through the Taylor series linearization method.  

A series of models was estimated to understand the associations between NSSI and mental 

disorders. First, discrete-time survival models, with person-year as the unit of analysis and a 

logistic link function (Efron, 1988,) were used to investigate time-lagged associations between 

mental disorders/NSSI and the subsequent onset of NSSI/mental disorders, respectively. A person-

year data set was created such that each year in the life of each respondent (up to and including the 

age at onset of the outcome disorder or age at the survey, whichever came first) was treated as a 

separate observational record. Person-years began at age 4, the youngest age evaluated for 

possible disorder and NSSI onset (Gandhi et al., 2018; Green et al., 2010). Predictor variables 

were considered time-varying, with predictors lagged relative to the outcome. We estimated 

models that examined bivariate associations between NSSI and only one common mental disorder 

at a time (with adjustment for country, gender, age, education, parental marital status, religion, 

sexual orientation, and person-year) as well as multivariate models that included information on 

all temporally primary mental disorders. To better understand the unique associations between 
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type of mental disorders, number of mental disorders, and NSSI, we considered two types of 

multivariate models: one that included all types of mental disorders simultaneously (multivariate 

additive), and one that included type and number of mental disorders experienced by each 

respondent as dummy variables (multivariate interactive).  

Second, we investigated the associations between primary mental disorders/NSSI and 

recency of NSSI/mental disorders, respectively, using logistic regression models with person as 

the unit of analysis. Recency was defined as the ratio of 12-month (i.e., presence in the year before 

the survey) to lifetime prevalence. A predictor was considered present in these models only if the 

predictor emerged before the outcome or when the outcome did not (yet) occur. We again 

considered bivariate and multivariate models that were adjusted for socio-demographic variables 

and included dummy variables for age-of-onset, time since onset, and high-school ranking. In light 

of the NSSI disorder included in DSM-5 (APA, 2013), we additionally investigated associations 

between primary mental disorders and meeting the diagnostic frequency criterion (i.e., at least five 

instances of NSSI in the past year) among those reporting 12-month NSSI. This gives us an 

indication of the value of mental disorders in determining clinically severity among those 

reporting 12-month NSSI at college entrance. Coefficients in all these models were exponentiated 

to create odds ratios (ORs) with 95% confidence intervals.  

All results were pooled across countries using fixed-effects modeling (FEM) by including 

dummy control variables for country membership. Due to considerable variation in country 

sample sizes and survey procedures, no attempt was made to explore between-country variation in 

associations. Given that our focus is on pooled within-group associations between individual-level 

predictors and dependent variables rather than geographic variation in mean associations, we 

chose FEM instead of multilevel modeling to account for the nested structure of the data. FEM is 

preferable in this particular situation because it does not have the restrictive, and in our case, 

inappropriate, assumption that the aggregate units (i.e., countries and colleges within countries) 
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represent random samples from the population of all such units (Goldstein, 2011). All significance 

tests were evaluated using α=0.05, two-sided test. Analyses were conducted with SAS version 9.4. 

Results 

Prevalence of NSSI among first-year college students  

The lifetime and 12-month prevalence of NSSI was 17.7% (SE=0.3; IQR between 

countries=14.3-19.6%) and 8.4% (SE=0.2; IQR between countries=4.8-10.3%), respectively. Of 

those reporting 12-month NSSI, 28.0% (SE=1.1) screened positively for 12-month DSM-5 NSSI 

disorder. This corresponds to 2.3% (SE=0.1; IQR between countries=1.0-3.1%) of the entire 

sample. The median age-of-onset of NSSI was 13.7 years (IQR=11.7-15.4). Figure 1 displays the 

hazard function and the projected cumulative lifetime probability curve for the age-of-onset of 

NSSI up to the age of 25 years. As shown, the probability of NSSI is low in childhood, starts to 

increase in early-adolescence, peaks in mid-adolescence between 15-16 years, and then declines 

again across the age range 17 to 22 years. The hazard function increases again between 23-25 

years, but this finding should be interpreted with caution in this first-year college sample. Among 

respondents who began NSSI more than one year ago, the recency (12-month-to-lifetime) ratio for 

NSSI was 44% (SE=0.9).  

When considering socio-demographic correlates of NSSI (a detailed presentation of these 

analyses can be found in Supplementary Table 2), there are three notable findings. First, compared 

to male students, female students had slightly higher odds for the onset of NSSI (OR=1.6, 

95%CI=1.4-1.7), but a significantly lower probability of 12-month NSSI among those reporting 

lifetime NSSI (OR=0.8, 95%CI=0.7-1.0). Second, recency of NSSI was positively associated with 

an early-onset (11 or younger versus 15-17 years; OR=1/0.6=1.7) and onset in the year before 

college (OR=5.0; 95%CI=3.2-7.8). Third, non-heterosexual orientation consistently predicted 

onset, recency, and clinical severity of NSSI (ORs in the 1.6-2.9 range).  

[Include Figure 1 about here] 
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Co-occurrence and temporal priorities between NSSI and DSM-IV mental disorders 

We first examined the prevalence of lifetime mental disorders among respondents with and 

without a history of NSSI regardless of the temporal order (Table 1). Respondents reporting NSSI 

had significantly higher rates (7.3-35.2%; 59.6% any disorder) than those with no history of NSSI 

(2.3-11.6%; 25.0% any disorder) for all six common disorders (ORs in the 1.7-5.0 range). We then 

considered the temporal sequence between the onset of NSSI and the onset of each separate 

mental disorder within the subset of respondents who reported both NSSI and the mental disorder. 

Table 1 summarizes the proportion of respondents with (1) NSSI onset before particular mental 

disorder onset, (2) NSSI onset in the same year as the mental disorder, and (3) NSSI onset after 

the mental disorder onset. Goodness-of-fit tests revealed that NSSI occurred more often before 

than after panic disorder, bipolar disorder, alcohol use disorder, and drug use disorder. In contrast, 

major depressive disorder occurred more often before (44.1%) than after NSSI onset (32.7%; 𝛸2=22.5, p <.001), while there was no difference in temporal sequence for generalized anxiety 

disorder.  

[Include Table 1 about here] 

Associations between temporally primary DSM-IV mental disorders and subsequent onset, 

recency, and severity of NSSI  

We then examined the associations between mental disorders and subsequent onset, 

recency, and severity of NSSI taking into consideration differences in the age at onset distributions 

of the different disorders in relation to the age at onset distribution of NSSI (Table 2). Bivariate 

survival models revealed that each of the examined disorders was significantly associated with the 

subsequent onset of NSSI, with ORs ranging from 1.6 for alcohol use disorder to 3.3 for major 

depressive disorder (Median OR=2.8). Four out of six mental disorders were also significant, 

although weaker, predictors of recency (Median OR=1.5) and meeting the 5+ diagnostic frequency 

criterion (Median OR=1.8). Subsequently, we evaluated the association between the number of 
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mental disorders and onset, recency, and severity of NSSI by estimating models in which the only 

substantive predictors were dummy variables for the number of primary mental disorders (Table 

2). These models revealed a dose-response relationship between the number of disorders and each 

of the NSSI outcomes. For NSSI onset, ORs increased from 2.7 for those with one primary 

preceding disorder (relative to those with zero disorders) to 4.2 for those with exactly two and 

three or more preceding mental disorders. As was generally the case for the associations between 

type of disorder and recency and severity of NSSI, the ORs for the number of disorders become 

smaller in models that predict 12-month NSSI among those reporting lifetime NSSI (ORs in the 

1.3-3.0 range) and meeting the 5+ diagnostic frequency criterion among those reporting 12-month 

NSSI (ORs in the 1.5-2.3 range), respectively. 

[Include Table 2 about here] 

Model coefficients in the multivariate models show that the strongest effects are found for 

the prediction of NSSI onset in the multivariate interactive model (ORs in the 1.6-3.4 range). The 

odds ratios associated with the number of disorders in this model were significantly lower than 1.0 

and became smaller as the number of disorders becomes larger, indicating a sub-additive 

interaction whereby the relative odds of NSSI onset increases at a decreasing rate with the number 

of temporally primary disorders. A similar pattern of results was not observed when predicting 

recency and severity of NSSI, indicating additive effects for type of mental disorders. However, 

the association with most disorders became non-significant in these multivariate models, except 

for the association between panic disorder and 12-month NSSI among the sample with lifetime 

NSSI (OR=2.3) and major depressive disorder and meeting the 5+ diagnostic frequency criterion 

among those reporting 12-month NSSI (OR=1.4). 

[Include Table 3 about here] 
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Associations between temporally primary NSSI and subsequent onset and recency of DSM-

IV mental disorders  

We also examined the associations between NSSI and the subsequent onset and recency of 

particular mental disorders (Table 4). NSSI was associated with the subsequent onset of all 

assessed mental disorders (Median OR=2.3). Controlling for pre-existing mental disorders, these 

associations became weaker but remained significant, with ORs ranging from 1.3 for major 

depressive disorder to 2.0 for bipolar disorder (Median OR=1.8). Bivariate- and multivariate 

models revealed that NSSI was also associated with elevated odds of 12-month bipolar disorder 

(ORs in the 4.6-5.0 range) and generalized anxiety disorder (ORs in the 1.6-1.7 range) among 

college students who met lifetime criteria for these disorders.  

[Include Table 4 about here] 

Discussion 

This study's objective was to estimate the prevalence and examine basic retrospectively 

reported time-lagged associations between the onset and recency of NSSI and common DSM-IV 

disorders among first-year college students. Several noteworthy findings were revealed. First, 

consistent with meta-analytic findings in adolescent samples, we found a pooled cross-national 

lifetime NSSI prevalence of 17.7% with a typical onset in mid-adolescence (Gillies et al., 2018; 

Swannell et al., 2014). In addition, we observed that for 44% of students, NSSI persisted into the 

first year of college, approximately one-quarter of whom met the 5+ diagnostic frequency criterion 

proposed in the DSM-5. We also replicated prior studies in finding that socio-demographic 

correlates of NSSI are generally weak (Kiekens et al., 2019), indicating that NSSI is widely 

distributed across all segments of the incoming college student population. Being female was 

associated with a slightly increased risk of lifetime NSSI (Bresin & Schoenleber, 2015), 

identifying as non-heterosexual with a moderately increased risk of lifetime NSSI (Batejan, Jarvi, 

& Swenson, 2015), as well as recency and severity of NSSI at college entrance.  
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Second, our retrospectively-reported time-lagged analyses confirm that the presence of a 

lifetime mental disorder is related to the subsequent onset of NSSI (Fox et al., 2015; Kiekens et 

al., 2019). The relatively consistent increased odds of NSSI onset associated with temporally 

primary disorders indicate that a wide range of mental disorders predict subsequent NSSI, 

although mood disorders were a somewhat stronger predictor than the other disorders considered 

here. These findings are consistent with a vulnerability conceptualization in which distress, and 

impairment associated with mental disorders (Alonso et al., 2018), signal increased susceptibility 

for self-injury. Extending earlier work, we also observed a dose-response relationship between the 

number of temporally primary mental disorders and subsequent onset of NSSI, with the increased 

odds of NSSI decreasing as the number of prior disorders increases. From a developmental 

psychopathology perspective (Shahar & Henrich, 2019), these findings support a dual-

vulnerability pattern1 whereby a mental disorder's incremental utility is most potent for those 

without mental disorders and has an upper limit for those with comorbid disorders. One potential 

explanation for this ceiling effect may be shared etiological pathways through which disorders 

govern risk for onset of NSSI (Bentley, Cassiello-Robbins, Vittorio, Sauer-Zavala, & Barlow, 

2015). Additional NSSI-specific risk factors, such as NSSI-related cognitions (Hasking, Whitlock, 

Voon, & Rose, 2017) and self-criticism (Hooley & Franklin, 2017), may need to be taken into 

account to determine who develops an onset of NSSI. Future studies that illuminate the 

psychological mechanisms leading to NSSI are needed to elucidate the pathways through which 

earlier mental disorders are associated with risk of NSSI. Of note, though, mental disorders appear 

to be less strongly predictive of the course of NSSI once initiated. This finding highlights the need 

to understand better what other (i.e., non-diagnostic) factors predict ongoing self-injury among 

college students. Ecological momentary assessment studies that investigate such relationships with 

                                                 
1 We thank an anonymous reviewer for bringing this to our attention.  
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greater temporal specificity may provide a unique opportunity to clarify factors that govern more 

proximal risk of NSSI (Burke et al., 2021; Hepp et al., 2020; Kiekens et al., 2020, 2021). 

Third, our retrospective results suggest that NSSI often occurs before the onset of the 

mental disorders considered here (32.7-69.8%) and is associated with the subsequent onset of each 

of these disorders. These time-lagged associations remained when controlling for other temporally 

primary mental disorders. Furthermore, we also observed that prior NSSI is associated with 

recency of generalized anxiety disorder and bipolar disorder among students with a lifetime 

history. There are two explanations for these findings, which cannot be ruled out based on the 

present study. First, NSSI may precede the onset of a mental disorder and be a behavioral marker 

of an emerging mental disorder and its course (i.e., course pattern explanation; Shahar et al., 

2006). This might be because it is an indicator of more severe temporally primary disorders, and 

this severity - which we did not assess - is the more proximal predictor of secondary disorders. 

Second, the presence of NSSI may increase the susceptibility for mental disorders (i.e., cause 

pattern explanation). Emerging evidence suggests that engagement in NSSI brings not only short-

term relief but may also lead to negative psychosocial outcomes, including stigma due to scarring 

(Burke et al., 2019; Staniland, Hasking, Boyes, & Lewis, 2020), interpersonal stressors about self-

injury (Burke, Hamilton, Abramson, & Alloy, 2015; Waals et al., 2018), and impaired 

psychological functioning (Buelens, Luyckx, Gandhi, Kiekens, & Claes, 2019; Robinson et al., 

2018). Taken together, the present findings add to a growing body of evidence that NSSI is 

important in its own right and underscore the need to obtain better insight into the developmental 

consequences of engaging in NSSI and the potential mediating mechanisms underlying the time-

order associations with mental disorders. 

While this study includes a large sample across a range of countries, a number of 

significant limitations should be kept in mind when interpreting these results. First, the cross-

national prevalence estimates are based on a convenience sample of colleges, potentially limiting 

the generalizability of results. Relatedly, response rates were not optimal in all countries. 
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Although analyses were weighted, it has recently been shown that there is a risk of overestimating 

prevalence rates in samples with lower response rates to self-report surveys (Mortier et al., 2018b). 

Second, the retrospective self-report nature of the data can introduce underreporting or biased 

recall about the timing of onset. However, given the age of participants in this student sample, 

recall bias is likely minimized. Third, we used screening scales instead of full diagnostic 

interviews to assess risk for mental disorders; hence, these prevalence estimates should be 

interpreted cautiously. Fourth, although 5+ NSSI days is one of the central criteria for the recently 

proposed NSSI disorder in the DSM-5, this was operationalized as five or more NSSI acts in the 

past year, and we did not assess full diagnostic criteria and had no information on the age-of-onset 

of potential NSSI disorder. Hence, we could not determine to what extent the presence of NSSI 

without meeting diagnostic criteria for NSSI disorder remains associated with later risk of mental 

disorders. Therefore, future prospective cohort studies should consider the risk factor status of 

NSSI disorder versus behavior in predicting secondary mental disorders during adolescence and 

(emerging) adulthood. Finally, as the present sample consists of first-year students, studies are 

needed that examine the relationship between NSSI and mental disorders during the college 

period. In light of the present findings, future investigations should differentiate meaningfully 

different developmental patterns (Hamza & Willoughby, 2014), as the salience of diagnostic 

factors that predict NSSI onset (Kiekens et al., 2019) may be different from those predicting NSSI 

persistence among students with an onset of NSSI before entering college (Kiekens et al., 2017; 

Steinhoff et al., 2020). Addressing this knowledge gap may provide valuable information for the 

prevention of NSSI among college students.  

These limitations notwithstanding, the present study presents the first cross-national data 

on NSSI among first-year college students. NSSI is a prevalent mental health concern among 

incoming students worldwide, with one in 12 reporting self-injury in the previous year. Further, 

findings confirm that diverse mental disorders are associated with NSSI and provide evidence 

suggesting that NSSI may be a behavioral marker or risk factor for subsequent mental disorders. 
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Together, these findings underscore the need for an effective institutional response to self-injury 

among college students (Lewis et al., 2019). Appropriate and effective interventions that target 

adolescents with a history of NSSI may hold the potential to help offset future impairment and 

disease burden among college students. Before implementing such interventions, future studies 

that use prospective designs are needed to replicate the findings reported here and evaluate 

whether NSSI has any predictive value in determining the onset and persistence of mental 

disorders during the college years after controlling for disorder severity indicators.  
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Figure 1. Hazard rate and cumulative age-of-onset distribution for non-suicidal self-injury in WMH-ICS. Note: Projected 

age of onset are based on first-year students, limiting the representativeness of the estimated distributions above age 

18 to 19 years (i.e., the typical age of entering college). 
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Table 1.  
Lifetime prevalence of DSM-IV mental disorders and temporal priorities with non-suicidal self-injury in the WMH-ICS (n = 20,842). 

Note: a F-test to evaluate significance of pooled Chi-square goodness-of-fit test across 20 imputed datasets on a reduced subset of respondents comparing percent with onset of non-suicidal self-

injury prior to disorder onset versus percent with onset of non-suicidal self-injury after mental disorder onset. NSSI = Non-Suicidal Self-Injury. *Significant at the .05 level, two-sided test. 

 

  Lifetime prevalence Respondents with both lifetime mental disorder of interest and lifetime 

non-suicidal self-injury 

DSM-IV mental disorders Respondents 

with no 

history of 

lifetime NSSI 

%(SE) 

Respondents 

reporting 

lifetime 

NSSI %(SE) 

Odds Ratio 

between lifetime 

NSSI and lifetime 

mental disorder 

OR (95%CI) 

Weighted 

number of 

respondents 

NSSI onset 

prior to 

disorder onset 

%(SE) 

NSSI onset 

and disorder 

onset in the 

same year 

%(SE) 

NSSI onset 

after disorder 

onset %(SE) 

Goodness-of-Fit 

Test for Equal 

Proportion F-

value [p-value]
a
 

Major depressive disorder 11.6 (0.3) 35.2 (0.8) 4.2 (3.8-4.5)* 1303 32.7 (1.3) 23.2 (1.2) 44.1 (1.4) 22.54 [0.00]* 

Generalized anxiety disorder 10.8 (0.3) 33.2 (0.8) 4.1 (3.7-4.5)* 1229 42.7 (1.5) 18.4 (1.2) 38.9 (1.4) 2.24 [0.13] 

Panic disorder 2.5 (0.2) 11.4 (0.6) 5.0 (4.3-5.9)* 422 48.3 (2.8) 17.5 (2.1) 34.2 (2.7) 7.96 [0.01]* 

Bipolar disorder 2.3 (0.1) 9.3 (0.5) 4.4 (3.8-5.2)* 345 52.4 (2.7) 16.9 (2.1) 30.7 (2.5) 20.53 [0.00]* 

Alcohol use disorder 6.3 (0.2) 10.3 (0.6) 1.7 (1.5-2.0)* 382 68.9 (2.7) 11.3 (1.7) 19.8 (2.2) 95.53 [0.00]* 

Drug use disorder 2.6 (0.2) 7.3 (0.5) 2.9 (2.5-3.5)* 270 69.8 (3.1) 15.6 (2.4) 14.6 (2.4) 89.10 [0.00]* 

Any disorder 25.0 (0.4) 59.6 (0.8) 4.4 (4.1-4.8)* - - - - - 



Table 2.  
Bivariate associations between temporally prior DSM-IV mental disorders and subsequent non-suicidal self-injury in the WMH-ICS. 
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 in lifetime, b NSSI at least once in past 12-months, c NSSI at least five times in past 12-months, d F-test to evaluate joint significance of number of mental 

disorders across 20 imputed datasets. Each cell displays the result of a separate bivariate model within a person-period survival (onset models) or person-

level time-order (recency and severity models) framework, including the disorder specified in the row as predictor controlling for the following covariates: 

country membership, gender, age (onset models), education, marital status parents, religion, sexual orientation, person-year (onset models), high-school 

ranking (recency and severity models), age-of-onset NSSI (recency and severity models), and time since onset NSSI (recency and severity models). NSSI = 

Non-Suicidal Self-Injury, ndf = numerator degrees of freedom, ddf = denominator degrees of freedom.  

*Significant at the .05 level, two-sided test.  

 Onset: 

Lifetime NSSI
a
 among 

the entire sample 

Recency: 

12-month NSSI
b
 among 

sample reporting 

lifetime NSSI 

Severity: 

5+ frequency criterion
c
 

among sample 

reporting 12-month 

NSSI 

 Bivariate aOR (95%CI) Bivariate aOR (95%CI) Bivariate aOR (95%CI) 

Temporally prior mental disorder     

Major depressive disorder 3.3 (3.0-3.7)* 1.3 (1.0-1.6)* 1.5 (1.1-2.1)* 

Generalized anxiety disorder 2.7 (2.5-3.1)* 1.4 (1.1-1.7)* 1.7 (1.2-2.3)* 

Panic disorder 2.8 (2.2-3.5)* 2.5 (1.6-3.9)* 1.8 (1.0-3.1)* 

Bipolar disorder 3.0 (2.4-3.7)* 1.6 (1.1-2.5)* 1.8 (1.0-3.4) 

Alcohol use disorder 1.6 (1.2-2.0)* 1.8 (1.1-3.2)* 2.1 (1.0-4.5)* 

Drug use disorder 1.7 (1.1-2.4)* 1.4 (0.6-3.3) 1.0 (0.3-3.1) 

Any mental disorder 3.1 (2.8-3.4)* 1.5 (1.2-1.8)* 1.7 (1.3-2.3)* 

Number of temporally prior mental disorders    

None (ref) (ref) (ref) 

Exactly one mental disorder 2.7 (2.5-3.0)* 1.3 (1.1-1.7)* 1.5 (1.1-2.1)* 

Exactly two mental disorders 4.2 (3.7-4.9)* 1.7 (1.2-2.3)* 2.1 (1.4-3.3)* 

Three or more mental disorders 4.2 (3.0-5.7)* 3.0 (1.5-6.4)* 2.3 (1.0-5.6) 

F(ndf,ddf)[p value]
d
 220.96(3,1806)[0.00]* 8.69(3,14742)[0.00]* 6.10(3,1872)[0.00]* 



Table 3.  
Multivariate associations between temporally prior DSM-IV mental disorders and subsequent non-suicidal self-injury in the WMH-ICS. 
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time, b NSSI at least once in past 12-months, c NSSI at least five times in past 12-months, d F-test to evaluate joint significance of six types of mental disorders across 20 

imputed datasets, e F-test to evaluate significant between-disorder differences in estimates across 20 imputed datasets. f F-test to evaluate the significance of number of mental 

disorders across 20 imputed datasets. Each column of each model displays the result of a separate multivariate model within a person-period survival (onset models) or 

person-level time-order (recency and severity models) framework, with type of mental disorders (additive models) and type and number of mental disorders (interactive 

models) that occurred prior to NSSI as predictors, controlling for the following covariates: country membership, gender, age (onset models), education, marital status parents, 

religion, sexual orientation, person-year (onset models), high-school ranking (recency and severity models), age-of-onset NSSI (recency and severity models), and time since 

 
Onset: 

 Lifetime NSSI
a
 among the 

entire sample 

Recency:  
12-month NSSI

b
 among sample 

reporting lifetime NSSI 

Severity: 
 5+ frequency criterion

c
 among 

sample reporting 12-month 

NSSI 

 Multivariate  

additive  

aOR (95%CI) 

Multivariate  

interactive 

aOR (95%CI) 

Multivariate  

additive  

aOR (95%CI) 

Multivariate  

interactive 

aOR (95%CI) 

Multivariate  

additive  

aOR (95%CI) 

Multivariate  

interactive 

aOR (95%CI) 

Temporally prior mental disorder        

Major depressive disorder 2.8 (2.5-3.2)* 3.3 (2.9-3.8)* 1.2 (1.0-1.5) 1.3 (1.0-1.6) 1.4 (1.0-2.0)* 1.5 (1.0-2.2)* 

Generalized anxiety disorder 1.6 (1.4-1.9)* 2.2 (1.9-2.6)* 1.2 (0.9-1.5) 1.2 (0.9-1.7) 1.4 (1.0-2.0) 1.6 (1.0-2.5) 

Panic disorder 1.7 (1.3-2.1)* 2.6 (2.0-3.4)* 2.3 (1.4-3.6)* 2.4 (1.4-4.0)* 1.4 (0.8-2.6) 1.7 (0.9-3.4) 

Bipolar disorder 2.8 (2.2-3.5)* 3.4 (2.7-4.2)* 1.4 (0.9-2.2) 1.5 (0.9-2.4) 1.6 (0.9-3.0) 1.8 (1.0-3.5) 

Alcohol use disorder 1.2 (0.9-1.6) 1.6 (1.2-2.1)* 1.7 (1.0-2.9) 1.7 (1.0-3.1) 1.9 (0.9-4.0) 2.2 (1.0-4.8) 

Drug use disorder 1.2 (0.8-1.8) 1.7 (1.1-2.5)* 1.2 (0.5-2.9) 1.2 (0.5-3.1) 0.7 (0.2-2.4) 0.9 (0.3-2.9) 

F(ndf,ddf)[p value]
d
 114.06(6,737) 

[0.00]* 

70.90(6,1817) 

[0.00]* 

5.09(6,1671) 

[0.00]* 

2.30(6,531) 

[0.03]* 

3.60(6,4067) 

[0.00]* 

1.71(6,1855) 

[0.11] 

F(ndf,ddf)[p value]
e
 - 6.89(5,5940) 

[0.00]* 

- 1.25(5,448) 

[0.28] 

- 0.48(5,2028) 

[0.79] 

Number of temporally prior mental 

disorders 

      

None - (ref) - (ref) - (ref) 

Exactly one mental disorder - (ref) - (ref) - (ref) 

Exactly two mental disorders - 0.6 (0.5-0.8)* - 0.9 (0.6-1.5) - 0.9 (0.4-1.7) 

Three or more mental disorders - 0.2 (0.1-0.4)* - 0.9 (0.3-2.5) - 0.5 (0.1-2.0) 

F(ndf,ddf)[p value]
f
 - 20.29(2,1182) 

[0.00]* 

- 0.11(2,496) 

[0.90] 

- 0.42(2,410) 

[0.66] 



onset NSSI (recency and severity models). NSSI = Non-Suicidal Self-Injury, ndf = numerator degrees of freedom, ddf = denominator degrees of freedom. *Significant at the 

.05 level, two-sided test. 



 

Table 4.  
Associations between temporally prior non-suicidal self-injury and onset and recency of DSM- IV mental 

disorders in the WMH-ICS. 
N
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h

 

c

e

l

l in the first and third column displays the result of a separate bivariate model within a person-period survival (onset models) or 

person-level time-order (recency models) framework, including temporally prior non-suicidal self-injury as predictor controlling 

for the following covariates: country membership, gender, age (onset models), education, marital status parents, religion, sexual 

orientation, person-year (onset models), high-school ranking (recency models) age-of-onset (recency models), and time since 

onset (recency models) of mental disorders. The second and fourth column display the result of a separate multivariate model 

controlling all sociodemographic variables of the bivariate models and all temporally primary mental disorders shown in the 

table, and the number of temporally mental disorders (not shown here, see supplementary tables 3-4). *Significant at the .05 

level, two-sided test. 

 

  Disorder Onset Disorder Recency 

DSM-IV Mental Disorders  Bivariate 

aOR (95%CI) 

Multivariate 

aOR (95%CI) 

 Bivariate aOR 

(95%CI) 

 Multivariate 

aOR (95%CI) 

Major depressive disorder 1.5 (1.3-1.7)* 1.3 (1.1-1.5)* 1.1 (0.8-1.5) 1.1 (0.7-1.5) 

Generalized anxiety disorder 2.1 (1.9-2.3)* 1.4 (1.3-1.6)* 1.7 (1.1-2.4)* 1.6 (1.1-2.3)* 

Panic disorder 2.6 (2.1-3.2)* 1.7 (1.4-2.1)* 1.0 (0.4-2.7) 1.1 (0.4-2.8) 

Bipolar disorder 3.1 (2.5-3.8)* 2.0 (1.6-2.5)* 5.0 (1.5-16.4)* 4.6 (1.4-15.4)* 

Alcohol use disorder 2.1 (1.7-2.5)* 1.8 (1.5-2.3)* 1.3 (0.7-2.5) 1.2 (0.6-2.5) 

Drug use disorder 2.5 (2.1-3.1)* 1.8 (1.5-2.3)* 1.1 (0.7-1.9) 1.0 (0.6-1.8) 



 

SUPPLEMENTARY TABLES 

Supplementary Table 1.  
WMH-ICS sample characteristics. 

  

Country 

Number of 

participating 

universities 

Total size of 

the 

universities 

Number of 

first-year 

students 

eligible 

Number of 

first-year 

students 

participated 

Response 

Rate 

Survey 

Field 

Dates 

 

Sampling and procedures 

Australia 1 public ~ 45,000 13,752 1,202 8.7% 2016-17 

All first-year students were invited to participate through e-mail. 

Five reminder emails were sent with personalized links to the 

survey. Conditional incentives were applied (movie passes). 

Belgium 1 public ~ 45,000 13,103 5,844 44.6% 2014-17 

All first-year students between 2014-2016 were invited for a 

psycho-medical check-up in the student mental health center. 

Surveys were completed in the waiting room. Students who did not 

show up for the psycho-medical check-up received up to eight 

reminder emails. Conditional incentives were applied (store credit 

coupons). In 2016-2017, all first-year students were invited to 

participate through e-mail (up to eight emails). 

Germany 2 public ~ 40,000 11,210 1,757 15.7% 2016-18 

All first-year students were invited to participate through e-mail. Six 

reminder emails were sent with personalized links to the survey. 

Conditional incentives were applied (store credit coupons). 

Hongkong 1 public ~ 3,000 519 208 40.1% 2017 

All first-year full-time students were invited to participate through 

email and campus posters with QR codes for electronically 

registering for participation by providing university email address. 

After verification by university research team of the email addresses 

being provided, individual survey links were sent to the students. 

Up to 5 reminder emails, each 1 week apart, were sent for non-

responding or incomplete surveys. All respondents who completed 

surveys were given HKD100 (=USD 12.8) shopping coupons as 

incentives. 



 

Mexico 
5 private/4 

public 
~ 28,000 10,747 8,076 75.1% 2016-18 

All first-year students were eligible for the survey. Initial contact 

differed by university: survey included in an obligatory health 

evaluation (2 universities), as part of obligatory group tutoring 

sessions (1 university), or as part of required classes (3 universities) 

or teacher evaluations (2 universities) and direct invitations from 

university administrators (1). Two universities sent reminder emails 

(tutors sent out emails to their tutees; in a required class of personal 

development, reminders were sent out by faculty). No incentives 

were applied for baseline surveys. 

Northern- 

Ireland 
1 public ~ 25,000 4,359 739 17.0% 2015 

All first-year students due to register were invited to participate. 

Following registration, ID numbers and links to the survey were 

provided. Five reminder emails/text messages were sent with 

personalized links to the survey. A 6th reminder involved a 

researcher telephoning non-responders. All responders were entered 

into a number of draws to win an iPad. 

South-

Africa 
1 public ~ 30,000 5,338 686 12.9% 2015 

All first-year students were invited to participate through e-mail. 

Eight reminder emails and one text message were sent with 

personalized links to the survey. Conditional incentives were 

applied (5x R1000 draw). 

Spain 5 public ~ 96,000 16,332 2,118 13.0% 2014-15 

All first-year students were eligible for the survey. Initial contact 

differed by university (information stands, information sessions in 

classrooms, through the university's website). Four reminder emails 

were sent with personalized links to the survey. Conditional 

monetary incentives were applied. Additionally, an end-game 

strategy was implemented by selecting a random proportion of non-

respondents and offering all of them a monetary incentive. 

United 

States 
3 private ~ 21,800 4,382 739 16.9% 2015-16 

All first-year students were invited to participate through e-mail. 

Three reminder emails were sent with personalized links to the 

survey. Conditional incentives were applied (gift cards). 

Total  
8 private/ 16 

public ~ 333,800 79,746 21,369 45.6%* 
2014-18 

 

Note: * weighted by achieved sample size. 

 

  



 

Supplementary Table 2.  
Associations between sociodemographic characteristics and non-suicidal self-injury in the WMH-ICS. 

   

 

Predictor 

distribution
a
 

Onset: 
 Lifetime NSSI

b
 

among entire 

sample 

Recency Model1:  

12-month NSSI
c
 

among sample 

with lifetime NSSI 

Recency Model2:  
12-month NSSI

c
 

among sample 

with lifetime NSSI 

Severity Model1:  
5+ frequency 

criterion
d
 among 

sample with 12-

month NSSI
 

Severity Model2:  
5+ frequency 

criterion
d
 among 

sample with 12-

month NSSI
 

  %(SE) Multivariate aOR 

(95%CI) 

Multivariate aOR 

(95%CI) 

Multivariate aOR 

(95%CI) 

Multivariate aOR 

(95%CI) 

Multivariate aOR 

(95%CI) 

Being female 54.7 (0.4) 1.6 (1.4-1.7)* 0.8 (0.7-1.0)* 0.8 (0.7-1.0)* 1.3 (1.0-1.7)* 1.3 (1.0-1.6) 

Age at interview 18 57.6 (0.4) (ref) (ref) - (ref) - 

Age at interview 19 24.6 (0.3) 1.0 (0.9-1.1) 1.1 (0.9-1.4) - 0.8 (0.6-1.1) - 

Age at interview 20+ 17.8 (0.3) 0.8 (0.7-0.9)* 0.9 (0.7-1.1) - 0.9 (0.6-1.2) - 

F(ndf,ddf)[p value]
e
   10.63(2,5260) 

[0.00]* 

2.32(2,35399) 

[0.10] 

  1.01(2,207638) 

[0.36] 

  

Parental education high 55.9 (0.5) (ref) (ref) (ref) (ref) (ref) 

Parental education medium 25.1 (0.4) 1.1 (0.9-1.2) 0.9 (0.8-1.2) 0.9 (0.8-1.2) 0.9 (0.6-1.2) 0.9 (0.6-1.3) 

Parental education low 19.0 (0.4) 1.0 (0.9-1.1) 0.7 (0.6-0.9)* 0.7 (0.6-0.9)* 0.9 (0.6-1.3) 0.9 (0.6-1.3) 

F(ndf,ddf)[p value]
e
   0.47(2,150) 

[0.63] 

4.78(2,211) 

[0.01]* 

4.61(2,197) 

[0.01]* 

0.58(2,224) [0.56] 0.50(2,198) [0.61] 

Parents not married or parent(s) 

deceased 

24.6 (0.4) 1.2 (1.1-1.3)* 0.9 (0.7-1.1) 0.9 (0.7-1.1) 1.1 (0.8-1.5) 1.1 (0.8-1.5) 

Christian 70.6 (0.4) (ref) (ref) (ref) (ref) (ref) 

No religion 25.2 (0.4) 1.4 (1.3-1.6)* 1.2 (1.0-1.5)* 1.2 (1.0-1.5) 1.3 (0.9-1.7) 1.3 (1.0-1.7) 

Another religion 4.2 (0.2) 1.3 (1.1-1.6)* 1.3 (0.9-1.8) 1.3 (0.9-1.9) 1.2 (0.7-2.2) 1.2 (0.7-2.2) 

F(ndf,ddf)[p value]
e
   23.16(2,139) 

[0.00]* 

2.64(2,224)  

[0.07] 

2.33(2,221) [0.10] 1.44(2,426) [0.24] 1.65(2,392) [0.19] 

Heterosexual - not attracted to 

same gender 

76.2 (0.4) (ref) (ref) (ref) (ref) (ref) 

Heterosexual - somewhat or more 

attracted to same gender 

12.7 (0.3) 2.0 (1.8-2.2)* 1.1 (0.9-1.4) 1.1 (0.9-1.4) 1.3 (0.9-1.8) 1.3 (0.9-1.9) 

Non-heterosexual - no same-

gender sex 

6.9 (0.2) 2.7 (2.4-3.1)* 2.1 (1.7-2.8)* 2.1 (1.7-2.8)* 1.6 (1.1-2.3)* 1.6 (1.1-2.3)* 



 

Non-heterosexual and/or same-

gender sex 

4.2 (0.2) 2.9 (2.5-3.3)* 1.7 (1.2-2.4)* 1.7 (1.2-2.4)* 1.6 (1.0-2.5)* 1.6 (1.0-2.6)* 

F(ndf,ddf)[p value]
e
   119.90(3,112) 

[0.00]* 

13.76(3,198) 

[0.00]* 

13.59(3,188) 

[0.00]* 

2.95(3,228) 

[0.03]* 

3.03(3,237) 

[0.03]* 

Self-reported ranking high school 

top 10% 

46.4 (0.4) - (ref) (ref) (ref) (ref) 

Self-reported ranking high school 

top 30% to 10% 

29.2 (0.4) - 1.1 (0.9-1.3) 1.1 (0.9-1.3) 0.9 (0.7-1.2) 0.9 (0.7-1.2) 

Self-reported ranking high school 

bottom 70% 

24.4 (0.4) - 1.1 (0.9-1.3) 1.1 (0.9-1.3) 1.3 (0.9-1.8) 1.3 (0.9-1.8) 

F(ndf,ddf)[p value]
e
     0.30(2,699) 

 [0.74] 

0.29(2,700) [0.75] 2.41(2,289) [0.09] 2.35(2,269) [0.10] 

NSSI onset 11 or younger 17.9 (0.7) - - (ref) - (ref) 

NSSI onset ages 12-14 36.5 (0.8) - - 0.7 (0.5-1.0)* - 0.8 (0.5-1.3) 

NSSI onset ages 15-17 37.9 (0.8) - - 0.6 (0.4-0.9)* - 0.6 (0.3-1.1) 

NSSI onset ages 18-19 6.6 (0.5) - - 1.0 (0.6-1.7) - 0.3 (0.2-0.8)* 

NSSI onset ages 20 or older 1.1 (0.2) - - 0.6 (0.3-1.3) - 0.3 (0.1-1.3) 

F(ndf,ddf)[p value]
e
       3.58(4,26199) 

[0.01]* 

  1.82(4,45002) 

[0.12] 

NSSI onset 8 or more years ago 20.0 (0.7) - (ref) (ref) (ref) (ref) 

NSSI onset 6-7 years ago 18.8 (0.7) - 0.8 (0.6-1.0) 1.0 (0.7-1.3) 0.5 (0.4-0.8)* 0.6 (0.4-1.0)* 

NSSI onset 4-5 years ago 26.6 (0.8) - 0.8 (0.7-1.1) 1.1 (0.8-1.5) 0.6 (0.5-0.9)* 0.9 (0.5-1.4) 

NSSI onset 2-3 years ago 24.9 (0.7) - 1.0 (0.8-1.2) 1.5 (1.0-2.1)* 0.4 (0.3-0.6)* 0.7 (0.4-1.2) 

NSSI onset year before college 9.7 (0.5) - 4.1 (2.9-5.6)* 5.0 (3.2-7.8)* 0.3 (0.2-0.5)* 0.7 (0.4-1.5) 

F(ndf,ddf)[p value]
e
     28.33(4,64406) 

[0.00]* 

17.69(4,78378) 

[0.00]* 

9.07(4,26568) 

[0.00]* 

1.57(4,57157) 

[0.18] 
Note: a estimates among entire sample except for age-of-onset and time since onset of NSSI, b NSSI at least once in lifetime, c NSSI at least once in past 12-months, d NSSI at least 5 times 

in past 12-months, e F-test to evaluate joint significance of categorical predictor levels across 20 imputed datasets. Each column displays the result of a separate multivariate model 

analyzed within a person-period survival (onset model) or person-level time-order (recency and severity models) framework, with all variables specified in the rows as predictors. All 

models control country membership and the onset model also controls person-year. Empty cells indicate the predictor specified in the row was not included in the model. The recency and 

severity model 1 include age and time since onset but exclude age-of-onset. The recency and severity model 2 include age-of-onset and time since onset but exclude age. NSSI = Non-

Suicidal Self-Injury, ndf = numerator degrees of freedom, ddf = denominator degrees of freedom.  

*Significant at the .05 level, two-sided test. 



 

Supplementary Table 3.  

Multivariate associations between temporally prior non-suicidal self-injury and onset of DSM-IV mental disorders in the WMH-ICS.  
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a

ys the result of a separate multivariate model within a person-period survival framework, with temporally prior non-suicidal self-injury and mental disorders in the table 

as predictors controlling for the following covariates: gender, age, education, marital status parents, religion, sexual orientation, and person-year (not shown here). 

*Significant at the .05 level, two-sided test. 

  

 Onset Major 

depressive 

disorder 

Onset 

Generalized 

anxiety 

disorder 

Onset Panic 

disorder 

Onset Bipolar 

disorder 

Onset Alcohol 

use disorder 

Onset Drug 

use disorder 

Temporally prior predictors Multivariate  

aOR (95%CI) 

Multivariate  

aOR (95%CI) 

Multivariate 

aOR (95%CI) 

Multivariate 

aOR (95%CI) 

Multivariate 

aOR (95%CI) 

Multivariate 

aOR (95%CI) 

Non-suicidal self-injury 1.3 (1.1-1.5)* 1.4 (1.3-1.6)* 1.7 (1.4-2.1)* 2.0 (1.6-2.5)* 1.8 (1.5-2.3)* 1.8 (1.5-2.3)* 

Major depressive disorder - 4.0 (3.5-4.6)* 3.0 (2.3-4.1)* - 1.3 (1.0-1.6)* 2.1 (1.5-2.9)* 

Generalized anxiety disorder 2.8 (2.4-3.2)* - 4.4 (3.2-6.0)* 4.6 (3.7-5.7)* 1.3 (0.9-1.9) 1.3 (0.8-2.3) 

Panic disorder 1.6 (1.0-2.4)* 3.9 (3.0-5.1)* - 3.5 (2.1-5.9)* 1.7 (1.1-2.4)* 1.6 (1.1-2.5)* 

Bipolar disorder - 3.9 (3.1-4.9)* 3.8 (2.5-5.8)* - 2.4 (1.8-3.2)* 2.6 (1.7-4.0)* 

Alcohol use disorder 1.4 (1.0-2.0)* 2.3 (1.7-3.0)* 1.7 (1.0-2.9) 3.1 (2.0-4.8)* - 5.0 (3.7-6.7)* 

Drug use disorder 1.3 (0.8-2.0) 1.3 (0.9-2.0) 1.5 (0.8-2.8) 1.9 (1.1-3.3)* 2.3 (1.6-3.4)* - 

Number of temporally prior 

mental disorders 

      

None or exactly one mental 

disorder 

(ref) (ref) (ref) (ref) (ref) (ref) 

Two or more mental disorders 0.4 (0.2-0.7)* 0.5 (0.3-0.7)* 0.4 (0.2-0.5)* 0.5 (0.3-0.9)* 0.6 (0.4-1.0) 0.7 (0.4-1.4) 



 

Supplementary Table 4.  

Multivariate associations between temporally prior non-suicidal self-injury and recency of DSM-IV mental disorders in the WMH-ICS.  
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: Each column displays the result of a separate multivariate model within a person-level time-order framework, with temporally prior non-suicidal self-injury and mental 

disorders in the table as predictors controlling for the following covariates: gender, age, education, marital status parents, religion, sexual orientation, and high-school 

ranking (except for panic disorder as the model did not converge), age-of-onset, and time since onset (not shown here). / effect could not be estimated. 

*Significant at the .05 level, two-sided test. 

 

 

 Recency Major 

depressive 

disorder 

Recency  

Generalized 

anxiety 

disorder 

Recency  

Panic disorder 

Recency 

Bipolar 

disorder 

Recency  

Alcohol use 

disorder 

Recency  

Drug use 

disorder 

Temporally prior predictors Multivariate  

aOR (95%CI) 

Multivariate  

aOR (95%CI) 

Multivariate 

aOR (95%CI) 

Multivariate 

aOR (95%CI) 

Multivariate 

aOR (95%CI) 

Multivariate 

aOR (95%CI) 

Non-suicidal self-injury 1.1 (0.7-1.5) 1.6 (1.1-2.3)* 1.1 (0.4-2.8) 4.6 (1.4-15.4)* 1.2 (0.6-2.5) 1.0 (0.6-1.8) 

Major depressive disorder - 1.0 (0.6-1.5) 1.2 (0.3-4.4) - 1.5 (0.6-3.7) 1.2 (0.6-2.6) 

Generalized anxiety disorder 1.0 (0.7-1.5) - 1.1 (0.3-4.2) 0.9 (0.4-2.3) 2.6 (0.9-7.3) 1.0 (0.5-2.3) 

Panic disorder 1.8 (0.6-5.5) 1.8 (0.6-4.8) - / 1.2 (0.3-5.4) 0.9 (0.4-2.4) 

Bipolar disorder - 4.9 (1.2-19.1)* 2.2 (0.3-17.6) - 1.2 (0.5-3.3) 1.6 (0.6-4.2) 

Alcohol use disorder 1.9 (0.6-5.9) 0.9 (0.3-2.9) / 1.1 (0.2-6.1) - 1.8 (0.9-3.4) 

Drug use disorder 1.3 (0.4-4.2) 1.6 (0.4-7.4) 0.8 (0.1-5.0) 0.3 (0.0-3.6) 0.5 (0.2-1.4) - 

Number of temporally prior 

mental disorders 

      

None or exactly one mental 

disorder 

(ref) (ref) (ref) (ref) (ref) (ref) 

Two or more mental disorders 1.1 (0.2-5.3) 0.8 (0.2-3.4) 0.5 (0.1-3.1) 8.9 (0.7-112.8) 0.5 (0.1-2.2) 1.0 (0.3-3.1) 


