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Abstract

IMPORTANCE A major portion of adolescents and adults seeking psychiatric treatment report
nonsuicidal self-injury (NSSI) within the past month, yet the short-term course of NSSI among these
patients remains poorly understood.

OBJECTIVE To advance the understanding of the short-term course of NSSI cognitions (ie, thoughts,
urges, and self-efficacy to resist self-injury) and behavior.

DESIGN, SETTING, AND PARTICIPANTS A cohort study was conducted using an intensive
longitudinal design with ecological momentary assessment, including 6 daily surveys and event
registrations of self-injury for 28 days. Data were collected from June 2021 to August 2023.
Individuals using mental health services in the Flanders region in Belgium reporting past-month NSSI
urges and/or behavior at intake were recruited by referral.

MAIN OUTCOMES AND MEASURES Nonsuicidal self-injury thoughts, urges, self-efficacy, and
behavior. Sociodemographic and clinical baseline characteristics served as between-person
variables. Descriptive and variability statistics and dynamic structural equation modeling were used.

RESULTS Participants completed a mean (SD) of 121 (34.5) surveys, totaling 15 098 longitudinal
assessments (median adherence, 78.6%; IQR, 59.5%-88.7%). Among 125 patients (87.2% female;
median age, 22.0 [range, 15-39] years; 52.8% heterosexual), NSSI thoughts and urges were present
during most assessments but were low in intensity (individual means [SD] on a 0- to 6-point scale,
1.52 [1.13] for urges; 1.57 [1.18] for thoughts). The prevalence of NSSI behavior was 84.0% monthly,
49.90% weekly, and 18.19% daily. Between-patient variability was substantial (intraclass correlation
coefficient, 0.43-0.47; range of individual means for cognitions, 0-6; individual frequency behavior,
0-103), with recency and frequency of NSSI thoughts and behavior at intake consistently associated
with individual differences in the course of NSSI. The greatest variability was observed within
patients (root mean square of successive differences from 1.31 for self-efficacy to 1.40 for instability
of thoughts), characterized by changes in the intensity of cognitions by more than 1 within-person SD
between assessments less than 2 hours apart in 1 of 5 instances. Nonsuicidal self-injury behavior is
rare in the morning, increased in the afternoon, and most frequent in the evening. Nonsuicidal self-
injury cognitions were contemporaneous and temporally associated with each other’s course, with
higher-than-usual thoughts and lower self-efficacy uniquely signaling heightened risk for NSSI
behavior in the next 2 hours.

CONCLUSIONS AND RELEVANCE In this cohort study of treatment-seeking individuals, NSSI
cognitions and behavior appeared to be dynamic over the short term. These findings suggest the
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Abstract (continued)

potential utility of self-monitoring outside the therapy setting and the need to focus assessment and
interventions on the evening hours.
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Introduction

Nonsuicidal self-injury (NSSI), the direct and deliberate damage of one’s body tissue without suicidal
intent (eg, cutting or hitting oneself), is a major mental health concern worldwide. Approximately 1
in 5 individuals have an onset of NSSI before age 25 years,1,2 with half of adolescents and 1 in 10 adults
(especially females) who receive psychiatric treatment reporting past-month NSSI.3-6 Nonsuicidal
self-injury is uniquely associated with an increased risk for rehospitalization and suicide attempts.7-10

These findings underscore the clinical importance of NSSI, a condition formally recognized by the
American Psychiatric Association in the Diagnostic and Statistical Manual of Mental Disorders, Fifth
Edition, Text Revision (DSM-5-TR).11 Despite progress in understanding the prevalence, correlates, and
longer-term course of NSSI among individuals seeking treatment,12,13 its course over hours, days, and
weeks during treatment remains poorly understood. As a result, it remains challenging to intervene
effectively.14

The lack of progress in understanding the short-term course can be attributed in part to the
absence of methods that allow direct observation of NSSI thoughts (ie, thinking about deliberately
hurting oneself), NSSI urges (ie, a difficult-to-control desire to self-injure), perceived self-efficacy to
resist NSSI (ie, belief in one’s ability not to engage in self-injury), and NSSI behavior (ie, engagement
in self-injury).15-17Advances in digital technology and the use of ecological momentary assessment
(EMA), also called experience sampling method,18,19 enable real-time tracking of NSSI cognitions and
behavior.20 Initial findings show that EMA outperforms retrospective interviews in identifying
episodes of suicidal thinking and patients who engage in NSSI.21,22 While EMA studies have focused
on individuals in the community setting15,23-27 and patients with borderline personality disorder
(BPD),28-30 information on the naturalistic course of NSSI is lacking among individuals seeking mental
health care.

To provide a reference point, this study presents empirical data from the Detection of Acute
Risk of Self-Injury project.17 The objectives were to clarify the short-term course of NSSI and
investigate whether the pattern of cognitions and behavior (1) varies between treatment-seeking
individuals, (2) varies within treatment-seeking individuals, and (3) covaries and can be estimated
across hours. In addition, the study evaluated whether sociodemographic and clinical characteristics
are associated with differences in the course of NSSI during treatment between individuals.

Methods

Design and Participants
This cohort study used EMA among patients with past-month NSSI receiving psychiatric treatment
between June 2021 and August 2023. The study adheres to the Strengthening the Reporting of
Observational Studies in Epidemiology (STROBE) reporting guideline for observational studies. The
research and analysis plan was preregistered.31 Patients were recruited using referral sampling from
geographically dispersed mental health services across the Flanders region of Belgium. Inclusion
criteria were (1) age between 15 and 39 years, (2) Dutch language proficiency, (3) past-month NSSI
urges and/or behavior, and (4) receipt of treatment as usual. Data collection involved a survey
battery and a clinical interview, followed by a 28-day EMA protocol comprising 6 regular
semirandom EMA surveys approximately every 2 waking hours between 10 AM and 9:30 PM.
Additional burst surveys, triggered by intense urges,17 were not included in this report and were
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solely used to screen for NSSI behavior between regular surveys. A total of 132 participants were
enrolled (eFigure 7 in Supplement 1), with adherence to the standard protocol assessed in 3 ways: (1)
attrition (ie, proportion of patients who withdrew from the study) and daily engagement rate (ie, �1
survey daily), (2) adherence (ie, proportion of surveys completed vs the number received), and (3)
number of valid assessments (ie, surveys submitted within 45 minutes once initiated). Participants
provided written informed consent and received financial compensation,17 and the study
procedures were approved by the Ethics Committee Research UZ/KU Leuven.

Baseline Measures
Sociodemographic characteristics obtained, including patients’ age, gender (female, male, or
nonbinary), sexual orientation (heterosexual, gay/lesbian, bisexual, or asexual), professional status
(employed, unemployed, sick leave, student, or other), and educational level (elementary school,
high school, or college/university) were assessed. The type of care included inpatient, outpatient, or
hybrid (a combination) treatment as usual. The Structured Clinical Interview for DSM-5 was used to
assess mental disorders.32 Interrater reliability was excellent, with agreement rates ranging from
92% to 100% and a mean κ value of 0.95 (range, 0.84-1.00) in a 20% subsample (n = 25). The
McLean Screening Instrument was used to screen for BPD, which exhibits good-to-excellent
sensitivity and specificity (>0.80) for BPD, with a cutoff sum score of 7.33 The Self-Injurious Thoughts
and Behaviors Interview was used to assess NSSI history, which previously showed strong construct
validity (κ range, 0.74-1.00) and excellent test-retest reliability (κ range = 0.93-1.00).34-36

Nonsuicidal self-injury disorder was evaluated using DSM-5 criteria.37,38

Ecological Momentary Assessment
Nonsuicidal self-injury cognitions and behavior were assessed during each EMA survey via the
m-Path app.39 Patients were asked to retrospectively rate the extent to which they experienced NSSI
thoughts (“Since the last beep, have you considered deliberately hurting yourself without wanting
to die?”) on a 7-point scale (not at all [0] to a lot [6]). Momentary NSSI urges were assessed (“Right
now, how strong is the urge present to hurt yourself without wanting to die?”) on a 7-point scale
(absent [0] to very strong [6]). Momentary perceived self-efficacy was assessed by asking patients
how confident they felt in their ability to resist NSSI (“Right now, how confident are you that you can
resist engaging in NSSI?”) on a 7-point scale (not at all [0] to very [6]). During each EMA survey,
patients were asked whether they had self-injured (“Since the last beep, have you deliberately hurt
yourself without wanting to die [for example, cut, scratched, or hit yourself]?)” using a dichotomous
(no [0] or yes [1]) item. Patients were also instructed to register self-injury acts using an event marker
in the app (available for 91.2% of participants). Nonsuicidal self-injury behavior was considered
present between consecutive assessments whenever it was retrospectively reported in a survey or
had been registered since the last completed survey.

Statistical Analysis
Analyses were conducted in R, version 4.4.1 (R Foundation for Statistical Computing) and Mplus,
version 8.3 (Muthén & Muthén). Time-invariant statistics were used to investigate the general short-
term course and individual differences, including within-person proportions, modes, means, SDs,
and intraclass correlation coefficients. To investigate variation within patients, metrics of
measurement-to-measurement variability were examined, including the within-person root mean
square of successive differences40 and the proportion of times in which the intensity of NSSI
cognitions differed from previous ratings by more than 1 within-person SD41 This latter analysis was
based on regular surveys less than 2 hours apart to capture rapid changes. For NSSI behavior, the
proportion of times self-injury was present was calculated.

To investigate temporal variation within individuals, cycles (once and twice per day),42

within-day patterns (up to quintic function), trends across 28 days (up to cubic function), and
dummies for days of the week and the daily EMA surveys were calculated.43 The highest degree term
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for polynomial functions was interpreted if it was significant. Bayesian multilevel vector-
autoregressive models within the residual dynamic structural equation modeling framework were
used (eMethods, eFigures 1-6, eTable 1 in Supplement 1).44-47 These models included random
intercepts and slopes, with residual variances being person-specific when possible.
Recommendations were followed to include individuals with at least 25 surveys for the specification
of random effects.48 To investigate within-day variation for NSSI behavior, a dataset was constructed
based on the event registrations, indicating the presence/absence of self-injury across 1-hour
intervals. Individual distributions were visualized using ggplot2.49 Each model consisted of at least
2500 recorded iterations with thinning set to 20 to address potential autocorrelation between
subsequent parameter values during estimation. In bayesian analysis, an estimate is considered
significant if the 95% credibility interval (CrI) excludes 0 and the 1-sided P value represents the
proportion of the posterior distribution either below 0 for positive estimates or above 0 for negative
estimates.

Results

Adherence and Cohort Selection
Of the 132 enrolled participants (mean [SD] age, 22.82 [5.37] years; 86.36% female, 6.82% male,
6.82% nonbinary), 8 dropped out (attrition = 6.06%), and 124 completed surveys on 26.74 of 28
days (daily engagement rate = 95.50%). One of the 124 participants did not complete 25 surveys and
was excluded from the cohort, while 2 of the 8 dropouts completed more than 25 surveys and could
be included. This resulted in a cohort of 125 patients (94.70% of the initial sample) who completed a
total of 15 123 surveys. The patients included 109 females (87.2%), 8 males (6.4%), and 8 nonbinary
individuals (6.4%); 66 were heterosexual (52.8%). Median age was 22.0 (range, 15-39) years. The
median adherence rate was 78.6% (IQR, 59.5%-88.7%), with a mean (SD) of 121 (34.5) surveys per
patient and a median completion time of 86 (IQR, 61-127) seconds. There were 25 surveys submitted
in total after 45 minutes, resulting in 15 098 valid assessments.

Cohort Characteristics and Short-Term Course of NSSI
Table 1 presents demographic and clinical characteristics of the cohort. Most patients reported
having engaged in NSSI more than 100 times in their lifetime (57.6%) and met criteria for DSM-5 NSSI
disorder (72.0%). Table 2 presents descriptive and variability statistics. Nonsuicidal self-injury
thoughts and urges were present (EMA score >0) during most assessments (mean individual
proportions, 56.84% for thoughts; 57.11% for urges), but were generally low in intensity (mean
individual means, 1.57 for thoughts; 1.52 for urges) with moderate self-efficacy to resist self-injury
(mean individual means, 4.38). Prevalence rates of NSSI behavior were estimated at 84.0%
(monthly), 49.90% (weekly), and 18.19% (daily).

Short-Term Course Variation Between Individuals
There was considerable between-patient variation (range of intraclass correlation coefficients, 0.43-
0.47; range of individual means for cognitions, 0-6; and range of individual frequency behavior,
0-103) (Table 2). Nonsuicidal self-injury behavior occurred a mean (SD) of 9.35 (17.17) times, with
variation in frequency ranging from 0 to 103 times (median, 3). Weekly occurrences ranged from 0
to 42 times (mean [SD] individual means, 2.37 [5.17] times), and daily occurrences ranged from 0 to
16 times (mean [SD] individual means, 0.35 [1.07] times). Adolescents reported more intense NSSI
thoughts and urges than adults (slopes, 0.75-0.79; P � .02), while patients who identified as gay or
lesbian exhibited lower self-efficacy to resist self-injury than those who identified as heterosexual
(slope, −0.70; 95% Crl, −1.31 to −0.07) (eTable 2 in Supplement 1). Patients diagnosed with
posttraumatic stress disorder reported a higher intensity of thoughts and urges (adjusted slopes,
0.45-0.52; P � .01), whereas those with NSSI disorder were more likely to self-injure (slope, 0.44;
95% Crl, 0.09-0.78) (eTable 3 in Supplement 1). The past-month frequency of thoughts at intake was
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Table 1. Sociodemographic and Clinical Description of 125 Patients
at Intake

Characteristic No. (%)
Sociodemographic

Developmental age groups, median (range) 22.0 (15-39)

Adolescents (15-18 y) 28 (22.4)

Emerging adults (19-29 y) 82 (65.6)

Adults (30-39 y) 15 (12.0)

Gender

Female 109 (87.2)

Male 8 (6.4)

Nonbinarya 8 (6.4)

Sexual orientation

Heterosexual 66 (52.8)

Gay/lesbian 16 (12.8)

Bisexual 40 (32.0)

Asexual 3 (2.4)

Highest educational level

Primary school 26 (20.8)

Secondary school 71 (56.8)

College/universityb 28 (22.4)

Professional status

Sick leave (social benefits) 50 (40.0)

Studying 48 (38.4)

Employed 9 (7.2)

Unemployed 6 (4.8)

Other 12 (9.6)

Clinical

Current DSM-5 mental disorders

Nonsuicidal self-injury disorder (past 12 mo) 90 (72.0)

Major depressive disorder (last month) 86 (68.8)

Generalized anxiety disorder (past 6 mo) 83 (66.4)

Posttraumatic stress disorder (last month) 71 (56.8)

Panic disorder (last month) 51 (40.8)

Eating disorder (past 3 mo) 48 (38.4)

Alcohol use disorder (past 12 mo) 33 (26.4)

Other substance use disorder (past 12 mo) 50 (40.0)

Any DSM-5 mental disorder 124 (99.2)

No. of DSM-5 mental disorders, median (range) 4.0 (0-7)

Screen borderline personality disorder 94 (75.2)

Mode of care

Inpatient 45 (36.0)

Outpatient 45 (36.0)

Hybrid (combination) 35 (28.0)

Lifetime NSSI behavior, times

11-20 4 (3.2)

21-50 24 (19.2)

51-100 25 (20.0)

>100 72 (57.6)

Top 3 prevalent NSSI methods

Cut or carved skin 117 (93.6)

Scratched skin 94 (75.2)

Smashed hand/foot against wall or objects 89 (71.2)

(continued)
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associated with higher intensity of thoughts and urges (adjusted slopes, 0.72-1.13; P � .002), lower
self-efficacy (adjusted slopes, −0.62 to −0.78; P � .006), and more frequent NSSI behavior during
treatment (slopes, 0.65-0.92; P < .001). Patients with 10 or more past-month NSSI behaviors at
intake showed the highest frequency of NSSI (slope, 1.56; 95% Crl, 1.08-2.12) (eTable 4 in
Supplement 1).

Short-Term Course Variation Within Individuals
The root mean square of successive differences values revealed substantial within-patient instability
in thoughts (mean [SD] individual means, 1.40 [0.51]), urges (mean [SD] individual means, 1.39
[0.49]), and self-efficacy (mean [SD] individual means, 1.31 [0.48]), indicating a sawtooth pattern
over time (Figure 1). When considering 5096 surveys less than 2 hours apart (median interval, 93

Table 1. Sociodemographic and Clinical Description of 125 Patients
at Intake (continued)

Characteristic No. (%)
Lifetime No. of methods, median (range) 7.0 (2-12)

Age of onset NSSI behavior, median (range) 14.0 (6-30)

Childhood (≤11 y) 16 (12.8)

Adolescence (12-18 y) 97 (77.6)

Emerging adulthood (19-29 y) 11 (8.8)

Adulthood (30-39 y)c 1 (0.8)

Past-year NSSI thoughts, times

<5 0

5-20 7 (5.6)

21-50 19 (15.2)

51-100 28 (22.4)

>100 71 (56.8)

Past-year NSSI behavior, times

<5d 7 (5.6)

5-20 30 (24.0)

21-50 38 (30.4)

51-100 28 (22.4)

>100 22 (17.6)

Past-month NSSI thoughts, times

1-4 14 (11.2)

5-20 50 (40.0)

21-50 49 (39.2)

51-100 4 (3.2)

>100 8 (6.4)

Past-month NSSI behavior 107 (85.6)

Past-month times NSSI behavior, median (range) 5 (0-150)

Required medical treatment for NSSI

No, but it was necessary 15 (12.0)

Yes 89 (71.2)

Uncontrollable urges present (strongly agree-agree) 101 (80.8)

Abbreviations: DSM-5, Diagnostic and Statistical Manual of Mental Disorders,
Fifth Edition, Text Revision; NSSI, nonsuicidal self-injury.
a Nonbinary includes transgender male-to-female (n = 1), transgender

female-to-male (n = 2), and other category (n = 5).
b College/university comprises individuals with a bachelor, master, or

PhD degree.
c One patient reported onset at age 30 years.
d Two patients reported no NSSI behavior in the past year.
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[IQR, 74-107] minutes), ratings differed on average across patients by at least 1 SD in 23.33% of
instances for thoughts, 22.43% for urges, and 23.85% for self-efficacy to resist NSSI. These changes
were observed at least once for any NSSI cognition among 96% (range, 92.8%-95.2%) of patients.
The median proportion of times NSSI behavior was present across all 15 098 assessments (median
interval, 143 [IQR, 106-278] minutes) was 0.027 (IQR, 0.008-0.086). While no significant change in
the intensity of thoughts and urges was observed during the entire EMA period (eTable 5 in
Supplement 1), there was a linear increase in self-efficacy to resist self-injury (slope, 0.009; 95% CrI,
0.002-0.018) and a decrease in the propensity to self-injure (slope, −0.102; 95% CrI, −0.140 to
−0.065). These trends were included in subsequent models. Retrospective NSSI thoughts
demonstrated the highest intensity during the morning assessment (intercept, 1.596; 95% CrI,
1.390-1.808), exhibiting a significant decrease during the noon (slope = −0.032; 95% CrI, −0.054 to
−0.011), early afternoon (slope, −0.024; 95% CrI, −0.045 to −0.002), and late afternoon (slope,
−0.025; 95% CrI, −0.046 to −0.004) assessments. Nonsuicidal self-injury behavior was most likely
to be reported retrospectively in the morning assessment (eTable 6 Supplement 1).

The timing of NSSI behaviors registered using the user-initiated event marker revealed a
significant quintic risk trajectory (eTable 7 in Supplement 1), with a bimodal peak throughout the day
(Figure 2). The probability of NSSI behavior was minimal between 1 and 5 AM and increased from the
morning hours to a first smaller peak around noon, after which the risk stabilized in the early
afternoon until 4 PM. There was a steady increase from 6 PM until reaching a second, larger peak
between 9 and 11 PM, followed again by a decrease into the night. Investigated cycles did not capture
this trajectory (eFigure 9 in Supplement 1). Analyzing variation between days revealed a pattern in
which the intensity of thoughts was lower (slope, −0.026; 95% CrI, −0.044 to −0.009), self-efficacy
higher (adjusted slope, 0.045; 95% CrI, 0.023-0.070), and self-injury less likely (adjusted slope,
−0.136; 95% CrI, −0.244 to −0.027) on Saturdays than other days (eTable 8 in Supplement 1).

Table 2. Individual Descriptive and Variability Statistics of the Short-Term Course of NSSI

NSSI category Mean of individual measurements across participants, (SD) [range] ICC (95% CrI)a

NSSI cognitions

Retrospective thoughts Percentage across EMA surveys:
56.84 (33.92) [0-100]

Mode: 1.08 (1.60) [0-6] Meanb: 1.57 (1.18) [0-5.24] SDc: 1.26 (0.44) [0-2.20] 0.44
(0.38-0.51)

Momentary urge Percentage across EMA surveys:
57.11 (33.84) [0-100]

Mode: 1.02 (1.54) [0-6] Meanb: 1.52 (1.13) [0-5.11] SDc: 1.24 (0.44) [0-2.27] 0.43
(0.37-0.50)

Self-efficacy to resist
NSSI

Percentage across EMA surveys:
65.33 (33.18) [0-100]d

Mode: 4.81 (1.55) [0-6] Meanb: 4.38 (1.13)
[0.05-6.00]

SDc: 1.16 (0.41) [0-2.51] 0.47
(0.40-0.53)

NSSI behavior

High-intensity urgee Frequency across month: 17.90
(23.55) [0-135]

Frequency across week: 4.54
(6.56) [0-38]

Frequency across day: 0.67
(1.21) [0-6]

Percentage across regular EMA
surveys: 15.67 (18.88)
[0-91.82]

NA

NSSI behaviorf Frequency across month: 9.35
(17.17) [0-103]

Frequency across week: 2.37
(5.17) [0-42]

Frequency across day: 0.35
(1.07) [0-16]

NA NA

NSSI behavior reported
during surveysg

Frequency across month: 8.58
(16.75) [0-103]

Frequency across week: 2.18
(4.89) [0-41]

Frequency across day: 0.32
(1.01) [0-16]

Percentage across regular EMA
surveys: 6.55 (10.27)
[0-55.56]

NA

NSSI behavior reported
via event markerh

Frequency across month: 2.32
(3.90) [0-26]

Frequency across week: 0.59
(1.67) [0-26]

Frequency across day: 0.09
(0.42) [0-12]

NA NA

Prevalence of NSSI
behavior, %

84.0 49.90 18.19 NA NA

Abbreviations: CrI, credibility interval; EMA, ecological momentary assessment; ICC,
intraclass correlation coefficient; NA, not applicable; NSSI, nonsuicidal self-injury.
a Intraclass correlation coefficient represents the proportion of total variance

accounted for by between-person variance.
b Indicating mean of individual means.
c Indicating mean of individual SDs.
d Hesitation in one’s ability to resist NSSI is defined as a score of less than 6 on 0- to

6-point scale in regular EMA surveys.

e A high-intensity urge is defined as a score of greater than or equal to 4 on 0- to 6-point
scale in regular EMA surveys.

f Individual mean frequencies were calculated based on the number of retrospectively
reported NSSI behaviors across all available surveys and the unique number of event
registrations within specified time window.

g Individual mean frequencies were calculated based on the number of retrospectively
reported NSSI behaviors across all available surveys within specified time window.

h Information was available from 114 participants.
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Associations Between NSSI Cognitions and Behavior
Nonsuicidal self-injury cognitions showed moderate to strong within-person contemporaneous
correlations (range, −0.63 to 0.77) (Table 3). Nonsuicidal self-injury thoughts and urges exhibited
positive temporal associations (range cross-regressive slopes, 0.31 to 0.49) and displayed negative
bidirectional temporal associations with self-efficacy to resist self-injury (range cross-regressive
slopes, −0.10 to −0.36) over a 2-hour time scale. Controlling for the autoregressive association of

Figure 1. Within-Person Variability Across Randomly Selected Individuals Seeking Treatment for Nonsuicidal Self-Injury (NSSI)
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Time series plot of momentary urgesB
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Time series plot of efficacy to resist self-injuryC

Five randomly selected patients
1041 1049 1096 1107 1127

Times series plot of nonsuicidal self-injurious cognitions during 28 days of ecological
momentary assessment (EMA). Retrospective NSSI thoughts (A), momentary NSSI urges
(B), and efficacy to resist NSSI (C). Values are person-mean centered (comparing each
patient’s hourly level of cognitions to their person-specific mean). The colored lines

represent 5 randomly selected patients with adherence of 80% or more (ie, at least 134
assessments) to illustrate within-person variability on an hourly basis (median of 2.2
[IQR, 1.72-3.13] hours apart). eFigure 8 in Supplement 1 provides individual time series
plots for each patient.
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NSSI behavior, higher-than-usual NSSI thoughts (cross-regressive slope = 0.31) and urges (cross-
regressive slope = 0.31) and decreased self-efficacy to resist NSSI (cross-regressive slope = −0.30)
were each associated with an increased risk of NSSI behavior. When considering all cognitions as
lagged variables in a full multivariable regression, NSSI thoughts and self-efficacy uniquely estimated
NSSI behavior within the next 2 hours (Table 3). Post hoc analyses revealed that these temporal
associations did not differ between age groups (eTable 9 in Supplement 1).

Discussion

There are 4 key findings from this study. The short-term course of NSSI (1) varies greatly between
treatment-seeking individuals with past-month NSSI, (2) displays even greater variability within
individuals, (3) shows greater risk toward the evening, and (4) can be estimated using patient
characteristics and EMA. Each of these findings warrants further comment, and each holds
implications for optimizing assessment strategies and the deployment of interventions.

Individuals with past-month NSSI seeking mental health care generally expressed low intensity
of NSSI thoughts and urges and some doubt in their ability to resist self-injury across 28 days of
self-monitoring with EMA, with daily rates of NSSI behavior close to 18%. However, considerable
between-patient variability indicated that this course is heterogeneous, as 43% to 47% of changes
in NSSI cognitions could be attributed to individual differences. While patients self-injured a mean of
9.35 times, there were also substantial individual differences (SD, 17.17). The recency and frequency
of NSSI thoughts and behavior at intake were the most consistent baseline characteristics indicative
of a more severe subsequent course during treatment. These findings underscore the relevance of
a comprehensive NSSI assessment for professionals in the mental health field.50 Further research is
required to confirm whether the identified sociodemographic (eg, more intense thoughts and urges

Figure 2. Within-Day Trajectory of Nonsuicidal Self-Injury (NSSI) Behavior Recorded with Event Marker
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among adolescents than adults) and clinical (eg, more frequent NSSI behavior among patients with
NSSI disorder) characteristics are associated with the short-term course of NSSI during treatment.

A critical discovery is the highly dynamic nature of the short-term course of NSSI in this
population. A major advantage of EMA is its ability to track intraindividual variation over time. This
study observed that the greatest variation occurred within patients. There was low stability for NSSI
cognitions, and NSSI behavior was irregularly present. Considerable within-person changes in
intensity ratings for thoughts, urges, and self-efficacy were observed in more than 1 in 5 of instances
between assessments less than 2 hours apart. These findings are consistent with another EMA
study,41 which reported that more than one-quarter of intensity ratings for suicidal ideation differed
by at least 1 SD from assessments 4 to 8 hours earlier. This underscores the value of EMA in capturing
fluctuations in self-injurious thoughts among individuals seeking treatment.

To facilitate the deployment of interventions, we evaluated when NSSI behavior typically occurs
and whether NSSI cognitions might have utility for signaling risk for NSSI behavior in the next 2 hours.
Extending retrospective findings,15,51 event registrations of NSSI behavior were most likely to occur
during the evening hours, with the highest risk observed between 9 and 11 PM. These results are
consistent with observed within-day peaks for binge eating and vomiting,52,53 which are highly
comorbid disordered-eating behaviors with similar functional contingencies.54 Nonsuicidal self-
injury thoughts and diminished self-efficacy uniquely signaled risk for self-injury. Clinically, these
results advocate for a person-centered approach to NSSI recovery, emphasizing the importance of
associated cognitions, such as perceived self-efficacy in addressing ambivalence about resisting NSSI
urges during treatment.16,55,56 Future research should enhance understanding of the transition from
urges to behavior.

The present findings highlight the potential utility of EMA in capturing changes in the
short-term course of NSSI and suggest that there might be a need to complement traditional
treatment for self-injury with real-time assessments and interventions outside the clinical
setting.20,57 Preliminary findings suggest the acceptability and potential of EMA and ecological
momentary interventions,58,59 but this area remains underexplored for self-injury and suicide
prevention.60 For instance, just-in-time adaptive interventions are a promising ecological
momentary intervention for dynamic behaviors that would adapt the provision of the intervention
when and where it is most needed and likely to be effective.61 Research is needed to explore the
potential of ecological momentary interventions and just-in-time adaptive interventions for NSSI in
treatment.62

Limitations
The results of this study must be interpreted considering 4 important limitations. First, findings may
be biased by confounding from unobserved determinants of the nonrandom probability of being in
treatment. Second, despite a comprehensive assessment of the short-term course of NSSI with EMA,
specific cognitions were assessed with single items. Third, the sample composition limits the
generalizability of the findings to males, nonbinary individuals, early adolescents (ages 10-14 years),
and non-Belgian care contexts, highlighting the need for further research. Fourth, regarding
perceived self-efficacy, the present study does not exclude the possibility that individuals accurately
perceive their ability to resist NSSI rather than low perceived self-efficacy, directly causing reduced
regulatory effort. Future research with randomized targeted interventions must elucidate which of
these explanations holds true. Similarly, a control group is required to determine whether the
observed increase in self-efficacy and decrease in NSSI behavior is due to an EMA observation effect,
treatment-related changes, or a combination of these factors.63 Finally, future studies should explore
whether distinct NSSI cognition phenotypes can be identified that predict self-injury during
treatment.64
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Conclusions

This study presents a detailed characterization of NSSI highlighting its heterogeneous and dynamic
course among treatment-seeking individuals. This underscores the potential value of self-monitoring
with EMA and emphasizes the need for real-time interventions that extend beyond the clinical
setting, especially during the evening hours.
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