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ABSTRACT

Although anger is theorised to play a key role in the manifestation of non-suicidal
self-injury (NSSI), prospective research in real-world settings is limited. Therefore,
the present study examines (1) whether individuals with and without a history of
NSSI differ in anger levels in their natural setting and (2) whether heightened self-
or other-directed anger predicts NSSI cognitions (i.e. thoughts and self-efficacy to
resist NSSI) and behaviour in daily life. Using ecological momentary assessment in
60 emerging adults (ages 18-22) with and without past-year NSSI, participants
completed eight daily surveys over 12 days, yielding 4,587 assessments (median
compliance = 83.3%; IQR=71.9-91.7). Emerging adults who used NSSI in the past
year reported higher anger at self and others than peers without NSSI history, with
higher-than-usual anger at self, but not at others, predicting greater NSSI thought
intensity and lower self-efficacy to resist NSSI 90 minutes later. Anger at self also
signaled increased risk for NSSI behaviour, but this association became non-
significant when controlling for NSSI thoughts. These findings highlight differences
in the object of anger between individuals with and without past-year NSSI and
underscore the clinical importance of interventions focused on reducing self-
directed anger to decrease NSSI thoughts and ultimately prevent self-injury.
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Non-suicidal self-injury (NSSI) represents a significant
public health challenge among emerging adults,
with 8.4% of college students worldwide reporting
past-year NSSI (Kiekens et al., 2023). Most individuals
engage in NSSI for emotion-regulating and self-pun-
ishment purposes (Taylor et al., 2018), with the
emotion of anger being an important emotional cor-
relate of NSSI. However, few studies to date have pro-
spectively investigated feelings of anger at self or
others in daily life among emerging adults who do

assessment (EMA; Shiffman et al., 2008), also known
as experience sampling, enables the examination of
differences in feelings of anger between emerging
adults with and without a history of NSSI, while also
allowing the investigation of momentary changes in
this emotion as a predictor of NSSl-related cognitions
and behaviours within individuals in daily life.
According to contemporary models of NSSI, both
emotional and cognitive processes play a key role in
explaining why and when individuals engage in self-

and do not self-injure. Ecological momentary injury. The Benefits and Barriers Model (Hooley &
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Franklin, 2018) posits that while most individuals can
access the potential benefits of NSSI (e.g. emotion
regulation), most refrain from engaging in it due to
major barriers such as a positive self-concept. Individ-
uals who experience elevated levels of anger, particu-
larly anger directed at the self, may thus be more
prone to self-injury, as this emotional state fuels an
“affective engine” and aligns with self-punishment
motives (Hooley & Franklin, 2018). In a similar vein,
the Cognitive-Emotional Model (Hasking et al., 2017)
suggests that individuals who engage in NSSI tend
to hold negative self-beliefs and expect that NSSI is
an effective strategy to regulate distress, with
repeated NSSI becoming more likely during
moments of intense negative emotion when individ-
uals hold low trust in their ability (i.e. self-efficacy)
to resist self-injury.

Between-person associations between anger
at self and others and NSSI cognitions and
behaviour

Anger is a negative affective state that can be differen-
tiated as directed at self and others (Wranik & Scherer,
2010). Cross-sectional studies suggest that emerging
adults who self-injure retrospectively report higher
levels of anger at self and others compared to emer-
ging adults without a history of NSSI (e.g. Muehlen-
kamp et al, 2013). In addition, Victor and Klonsky
(2014) found that emerging adults who engaged in
NSSI in the past six months retrospectively reported
experiencing more anger than those without a
history of NSSI. However, this observed difference
was considerably smaller when examined in the daily
diary component of the same study. While it is often
postulated that anger may be a potent emotion pre-
dicting NSSI, few prospective studies have examined
the association between anger and NSSI (e.g. Dale
et al., 2023). In an EMA study, Armey et al. (2011)
found that anger was elevated prior to NSSI among
participants who engaged in NSSI during the study
compared to participants who engaged in NSSI in
the past, with levels continuing to increase and
peaking at the time NSSI occurred. Further EMA
research is needed to differentiate the object of the
anger (i.e. anger at self and others) and determine
whether individuals with past-year NSSI exhibit
higher mean levels of anger at self and others in every-
day life compared to those without an NSSI history.
To the best of our knowledge, no EMA studies have
investigated associations between anger at self and

others and NSSI cognitions (i.e. NSSI thoughts and
self-efficacy to resist NSSI). Hence, it remains unclear
whether elevated mean state levels of anger, both
directed at self and others, are associated with
greater intensity of NSSI cognitions and behaviour
among emerging adults with past-year NSSI. Further-
more, when experiencing anger, its expression may
also be influenced by the ability to regulate emotions
effectively. Trait negative urgency, an individual’s ten-
dency to act impulsively when faced with negative
emotions (Claes & Muehlenkamp, 2013), may predict
more intense NSSI thoughts, less self-efficacy to
resist NSSI, and a higher propensity to engage in
NSSI behaviours in everyday life. Therefore, EMA
research that considers both NSSI cognitions and
behaviours as well as variations in negative urgency
is warranted to address these knowledge gaps in
the literature.

Within-person associations between anger at
self and others and NSSI cognitions and
behaviour

Nock et al. (2009) used EMA to examine emotional
states and NSSI behaviour among 30 adolescents
and young adults, finding that retrospectively
reported anger at self or others increased the risk
of NSSI behaviour when preceded by NSSI thoughts.
Similarly, Dillon et al. (2021) found that general anger
predicted heightened NSSI urges and risk of behav-
iour within six hours among 40 US veterans.
However, Kudinova et al. (2024), studying 158 adoles-
cents post-hospitalization who used EMA five times
daily before and after school time, found no within-
person effects between momentary anger at self or
others and NSSI behaviour. Although it is unclear
whether the EMA sampling schedule and the rela-
tively lower compliance (41%) contributed to these
null findings, Kudinova et al. (2024) did find that ado-
lescents experiencing higher mean levels of anger at
self and others reported more NSSI behaviour over
the course of three weeks. These mixed findings
highlight the need for further research to examine
anger at self and others as within-person predictors
of NSSI cognitions and behaviours. Drawing from
the ideation-to-action framework in the suicide
field (Klonsky et al., 2018), distinguishing between
NSSI  cognitions and behaviour in this risk
association may be relevant for both researchers
and practitioners as it could inform more targeted
interventions for self-injury.



The present study

The present study aimed to address these gaps in the
literature using an EMA sampling protocol with eight
daily surveys for 12 consecutive days. The first
main objective was to examine differences in anger
at self and others between individuals with and
without past-year NSSI. We hypothesised that individ-
uals with past-year NSSI would report higher mean
levels of anger at self (research question 1a) and
others (1b) in daily life. Furthermore, we expected
higher mean anger levels to correlate with increased
NSSI thought intensity, lower self-efficacy to resist
NSSI, and NSSI behaviour frequency across the 12-
day EMA period (research question 2). Finally, we
hypothesised that individuals with past-year NSSI
would report higher baseline trait negative urgency
(research question 3a) and explored its predictive
role for the expression of NSSI cognitions and mani-
festation of NSSI behaviour in daily life (3b). The
second main objective focused on anger as a real-
time predictor of NSSI thoughts and behaviours
within individuals who self-injure. At the within-
person level, we hypothesised that higher-than-
usual anger at self (research question 4) and others
(research question 5) would contemporaneously and
prospectively predict increased NSSI thought inten-
sity and reduced self-efficacy to resist NSSI when con-
trolling for prior NSSI thoughts. Based on prior
findings (Nock et al., 2009), we tentatively hypoth-
esised that anger at self and others would also
predict NSSI behaviour (research question 6).

Method
Open-science practices

The research plan was post-registered based on a
template for EMA studies (Kirtley et al., 2021), with
analysis code available on the Open Science Frame-
work (OSF) project of the study (https://osf.io/
w38rb/).

Procedure and participants

A total of 65 emerging adults (range 18-22 years)
initially provided written informed consent to enroll
in the study as a follow-up to a university cohort
study, with the final sample after eligibility assess-
ment comprising 60 students (81.7% female; M,ge =
19.53, SD=1.28). As noted elsewhere (Kiekens et al.,
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2020, 2024), inclusion criteria for the NSSI group
were based on the DSM-5 frequency criteria: NSSI
on five or more days in the past year and NSSI
urges in the past month (American Psychiatric Associ-
ation, 2013). The inclusion criteria for the reference
group were no lifetime history of NSSI and no prior
history of DSM-5 mental disorders. The inclusion cri-
teria were assessed with the Self-Injurious Thoughts
and Behaviours Interview (Nock et al., 2007) and the
Structured Clinical Interview for DSM-5 (First et al.,
2015).

Eligible participants completed a baseline assess-
ment, a 12-day EMA protocol, and a post-assessment
one month later (data not used here). The EMA proto-
col involved eight daily semi-random prompts (9 AM-
9 PM) within 90-minute blocks, with prompts spaced
at least 15 minutes apart. Responses were required
within 15 minutes to reduce recall bias and ensure
representative data collection. The entire EMA ques-
tionnaire included items assessing emotions, cogni-
tions, social appraisals, NSSI cognitions and
behaviours, and other destructive cognitions and
behaviours (Kiekens et al., 2020, 2024). Reimburse-
ment was tiered to encourage compliance: €25 for
compliance between 25% and 50% or if the post-
assessment was incomplete, €50 for 50%-85% com-
pliance, and €75 for over 85% compliance. Ethical
approval was obtained from the Social Ethics Commit-
tee at KU Leuven.

The sample was split evenly between those with
past-year NSSI (n=30) and those without NSSI
history (n=30). Participants engaging in NSSI
(Mage =20.10, SD=1.13) were, on average, one year
older than non-NSSI participants (M,q. = 18.97, SD =
1.20; t(58) = 3.79, p < .001, Cohen’s d = 0.97). Most par-
ticipants (85.0%) identified as heterosexual, while
8.3% identified as bisexual, 5.0% as homosexual/
lesbian, and 1.7% as asexual. There were no significant
group differences in gender or sexual orientation (p
>.14). Compliance was high (median =83.3%, IQR =
71.9-91.7%), vyielding 4,587 assessments (76.5
surveys per participant on average, range = 33-95).
NSSI and non-NSSI groups did not differ significantly
in the number of completed surveys (t(58) =1.28, p
=.205). The group with past-year NSSI met criteria
for a median of two mental disorders in the last 12
months, with DSM-5 anxiety and mood disorders
being the most prevalent (33.3%-50.0%). In addition,
they reported a median of NSSI on 17.5 days in the
past year (range = 5-360 days). The most commonly
reported NSSI methods were scratching (86.7%) or
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cutting oneself (66.7%) and hitting hands or feet
against the wall or other objects (56.7%). For a more
detailed clinical description of the NSSI sample, we
refer the reader to Kiekens et al. (2020).

Materials

Time-invariant variables measured at baseline
Trait negative urgency was assessed by means of an
11-item Dutch version of the Urgency-Premeditation-
Perseverance-Sensation Seeking-Positive Urgency
(UPPS-P) Impulsivity Scale (Claes & Muehlenkamp,
2013). Each item (e.g. “When | feel bad, | will often do
things | later regret in order to make myself feel better
now”) is rated on a 4-point Likert scale ranging from
1-“Strongly agree” to 4-“Strongly disagree”. All items,
except one, are reverse-scored. Higher mean scores
reflect higher trait negative urgency. The scale
demonstrated good internal consistency in prior
research (a=.87; Claes & Muehlenkamp, 2013) and
the current sample (a=.91).

Time-variant variables measured during EMA
Momentary anger at self and others were assessed by
asking participants at each prompt how much they
agreed with the items “Right now, | am angry at
myself” and “Right now, | am angry at others”, respect-
ively. Momentary NSSI thoughts were measured by
asking participants whether they agreed with the
item “Right now, | think about self-injuring without
suicidal intent”. The items were rated on a 7-point
scale ranging from 0-“Not at all” to 6-“A lot”. Sub-
sequently, participants were asked whether they had
engaged in NSSI with a no[0]/yes[1] item “Have you
self-injured without wanting to die since the last
beep?”. Finally, momentary self-efficacy to resist NSSI
was assessed by asking participants to what level
they agreed with the item “How confident are you
that you will not engage in NSSI till the next beep?”
using the 7-point scale ranging from 0-“Not at all” to
6-"A lot”.

Statistical analyses

Analyses were performed using Mplus (version 8.3)
and RStudio. Descriptive statistics for the baseline
and EMA variables (e.g. average of individual means,
standard deviations, intraclass correlation coefficients
[ICC]) were calculated as preliminary analyses. To
investigate whether individuals with past-year NSSI
reported higher trait negative urgency at baseline

than peers without a history of NSSI, a two-sided,
two-sample t-test was used. The main research ques-
tions were examined using Multilevel Vector Autore-
gressive (MVAR) models within the Dynamic
Structural Equation Modeling (DSEM) framework
(McNeish & Hamaker, 2020). Residual DSEM models,
similar to regular DSEM models, include autoregres-
sive associations but model this through a lagged
association between the residuals (Asparouhov &
Muthén, 2020). While the former enables the mainten-
ance of the emphasis on contemporaneous relation-
ships within a given time interval, the latter allows
for the modelling of temporal relationships between
time intervals. To assess whether individuals with
past-year NSSI reported higher mean levels of anger
at self and others compared to those without a
history of NSSI (research question 1), we specified a
DSEM model that included past-year NSSI as a
between-person predictor of the random effects of
the intercepts of anger at self and others. For the
second research question, three separate Residual
DSEM models were run to investigate between-
person associations that were standardised to obtain
correlations between mean levels of anger, NSSI
thoughts, self-efficacy to resist NSSI, and propensity
to engage in NSSI behaviour in the group with past-
year NSSI. Next, three DSEM models were
implemented to investigate the predictive role of
trait negative urgency (grand-mean centred and stan-
dardised) as a between-person variable on the mean
intensity of NSSI thoughts, self-efficacy to resist
NSSI, and propensity to engage in NSSI behaviour
across the EMA period among individuals with a
past-year history of NSSI (research question 3). For
research questions 4 and 5, which focused on
within-person associations, we examined whether
higher-than-usual levels of anger at self and others
were contemporaneously and temporally associated
with NSSI thoughts and self-efficacy to resist NSSI
within bivariate and multivariate residual and
regular DSEM models, respectively. Finally, we investi-
gated whether elevated levels of anger at self and
others predicted the propensity to engage in NSSI
behaviour using again DSEM models focused on tem-
poral associations, controlling for lagged effects of
NSSI thoughts (research question 6).

NSSI cognitions and feelings of anger were
measured as continuous variables using Bayesian
linear regression, while NSSI behaviour was assessed
as a binary variable using Bayesian probit regression.
DSEM employs Bayesian estimation with non-



informative priors based on Markov Chain Monte
Carlo methods using Gibbs sampling. A 90-minute
transformed time interval was specified to account
for unequally spaced intervals due to missing data
and random sampling within blocks (McNeish &
Hamaker, 2020). The models included random inter-
cepts and fixed slopes for momentary variables, and
residual variances were allowed to be person-
specific when possible. Given that treating covariates
as exogenous variables may yield biased estimates,
autoregressive effects of all state variables were
included in all models. Point estimates for associations
were obtained by taking each parameter's median
from the posterior distribution. Statistical significance
was determined by estimating 95% credibility inter-
vals around each point estimate. If the interval
excludes 0, it indicates a 95% probability that the
true value differs from null.

Results
Preliminary analyses

Across the sample, the average of participant-specific
means for anger at self was 0.73 (SD=0.95) on a 0-6
scale, while this was 0.44 (SD=0.53) for anger at
others. The 30 emerging adults with past-year NSSI
reported an overall mean intensity of 0.73 (SD=
1.05) on a 0-6 scale for NSSI thoughts and 4.73 (SD
= 1.45) for self-efficacy to resist NSSI. NSSI behaviour
was reported at least once by 53.3% of those with
past-year NSSI (n=16), with a mean of 10.44 NSSI
behaviours (SD=10.66, range: 1-37) across the 12
days (i.e. 5.57 times on average among the entire
NSSI subsample). The variance in anger at self was dis-
tributed equally between and within individuals (ICC
=0.50). The ICC for anger at others was 0.26, indicat-
ing that most variability was situated within individ-
uals over time. Supplementary Figure 1 illustrates
fluctuations in feelings of anger on an hourly basis
for randomly selected individuals with and without
past-year NSSI.

Between-person associations between anger
at self and others and NSSI cognitions and
behaviour

Over the 12-day EMA period, individuals with past-
year NSSI reported a higher mean intensity of anger
at self (slope=0.99, 95%Crl=0.56-1.40) and others
(slope = 0.44, 95%Crl = 0.22-0.68) compared to those
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without past-year NSSI (intercepts=0.23 and 0.19,
respectively; see Supplementary Table 1). Among
the subsample with past-year NSSI, we found that
reporting a higher mean intensity of anger at self
was strongly positively associated (r=0.77, 95%Crl =
0.54-0.89) with mean intensity of NSSI thoughts and
negatively associated (r=-0.56, 95%Crl=-0.78 to
—0.22) with mean intensity of self-efficacy to resist
NSSI. Conversely, no between-person associations
with NSSI cognitions were significant for anger at
others (see Supplementary Table 2). Emerging adults
with a past-year history of NSSI who reported higher
levels of anger at others reported fewer NSSI beha-
viours across the 12 days of EMA (r=-0.47, 95%Crl
=-0.78 to —0.01).

Individuals with past-year NSSI reported higher
trait negative urgency (M=26.97, SD=6.90) than
those without a history of NSSI (M =16.97, SD =4.74,
t(58) = 6.55, p <.001, Cohen’s d=1.69). Among indi-
viduals with past-year NSSI, trait negative urgency
was not a significant predictor of mean intensity
levels of NSSI thoughts (slope=0.30, 95% Crl=
—0.09-0.69), self-efficacy to resist NSSI (slope=
—0.25, 95% Crl=-0.81-0.33), or the propensity to
self-injure  (slope=-0.09, 95% Crl=-0.76-0.68)
across the course of 12 days.

Within-person associations between anger at
self and others and NSSI cognitions and
behaviour

Next, we investigated the within-person associations
between angry at self or others and NSSI cognitions
(Table 1). This revealed that higher-than-usual feelings
of anger at self (slope =0.05, 95% Crl =0.02-0.08) or
others (slope =0.04, 95% Crl = 0.01-0.08) were associ-
ated with increased momentary NSSI thoughts within
the same assessment. In a multivariate model that
included both objectives of anger (i.e. at self and
others), only the contemporaneous association for
anger at self remained significantly related to momen-
tary NSSI thoughts (Table 1). Conversely, higher-than-
usual feelings of anger at self (slope = —0.08, 95% Crl
=—-0.12 to —0.04), but not at others, were associated
with lower momentary self-efficacy to resist NSSI.
Considering temporal associations (Table 1), we
found evidence that feeling angry at self, but not at
others, uniquely predicted increased NSSI thoughts
(slope=0.04, 95% Crl=0.01-0.06) and lower self-
efficacy (slope =—-0.04, 95% Crl=-0.07 to —0.01) to
resist in the subsequent 90 min.
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Table 1. Anger at self and others as contemporaneous and temporal real-time predictors of NSSI cognitions.

Contemporaneous prediction NSSI thoughts
(n=27,i=1,978 Assessments)

Multivariate model®:
NSSI Thoughtsy

B (95% Crl)

0.05 (0.02, 0.08) 0.05 (0.01, 0.08)

0.04 (0.01, 0.08)  0.03 (—0.01, 0.07)

Temporal prediction NSSI thoughts
(n=27,i=1,978 Assessments)

Multivariate model®:
NSSI Thoughtsy

B (95% Crl)

0.04 (0.02, 0.06)  0.04 (0.01, 0.06) —0.04 (—0.08, —0.02) —0.04 (—0.07, —0.01)

0.02 (—0.003, 0.05) 0.01 (—0.01, 0.04) —0.05 (—0.09, -0.002) —0.04 (—0.09, 0.01)

Note: “Each cell represents the results of a bivariate multilevel vector autoregressive model with the autoregressive parameter of the outcome
included (not shown here). ®Each multivariate model represents the results of a multivariate multilevel vector autoregressive model with the
autoregressive parameter of the outcome included (not shown here) and the anger variable(s) mentioned in the rows as predictors. Boldface
for within-person effects indicates a 95% probability that the true value of the effect is not null (i.e. the credibility interval does not include

Contemporaneous prediction NSS! self-efficacy
(n =26, i=1,924 Assessments)

Multivariate model®:
Self-efficacy to resist NSSly

B (95% Crl)

—0.08 (—0.12, -0.04) —0.08 (—0.12, —0.04)

—0.01 (—0.09, 0.07) —0.01 (—0.08, 0.07)

Temporal prediction NSSI self-efficacy
(n =26, i=1,924 Assessments)
Multivariate model®:

Self-efficacy to resist NSSly
B (95% Crl)

Bivariate model®:
Self-efficacy to resist NSSly
B (95% Crl)

Bivariate model®:
NSSI Thoughtst
B (95% Crl)

Within-person predictors

Momentary anger at selfy
Momentary anger at othersy

Bivariate model®:
Self-efficacy to resist NSSI;
B (95% Crl)

Bivariate model®:
NSSI Thoughtsy
B (95% Crl)
Momentary anger at selfy_,
Momentary anger at othersy.;

zero). B = Median Point Estimate, 95% Crl = 95% Credibility Interval, NSSI = Non-Suicidal Self-Injury.

Table 2. Anger at self and others as temporal real-time predictors of NSSI behaviour.

NSSI Behaviour Prediction

(n=16, i=1,151 Assessments)

Model 1:
Behavioury

Within-person predictors

B (95% Crl)
Momentary anger at selfy; 0.12 (0.02, 0.22)
NSSI Behavioury, -

NSSI Thoughtsy; - -

Model 2:

Behavioury

(Controlling for Behavioury.+)
B (95% Crl)

Model 3: Behavioury
(Controlling for Behaviourr_; and
NSSI Thought intensityr.;)

B (95% Crl)

0.11 (0.01, 0.20) 0.05 (—0.06, 0.15)
0.23 (0.06, 0.39) 0.09 (—0.09, 0.25)
0.21 (0.10, 0.32)

NSSI Behaviour Prediction

(n=16,i=1,151 Assessments)

Model 1:
Behavioury

B (95% Crl)
Momentary anger at othersy, 0.06 (—0.08, 0.19)
NSSI Behavioury_ -

Model 2:

Behavioury

(Controlling for Behaviourr.+)
B (95% Crl)

0.04 (—0.10, 0.18)

0.24 (0.07, 0.40)

Model 3: Behavioury
(Controlling for Behavioury_; and
NSSI Thought intensityr._;)

B (95% Crl)

—0.02 (-0.17, 0.13)

0.08 (—0.09, 0.25)

NSSI Thoughtsr. - - 0.23 (0.12, 0.34)

Note: Each column of a model represents the results of a multilevel vector autoregressive model. These models include the specific variable(s)
mentioned in the rows as a predictor of NSSI behaviour. Boldface for within-person effects indicates a 95% probability that the true value of
the effect is not null (i.e. the credibility interval does not include zero). B = Median Point Estimate, 95% Crl = 95% Credibility Interval, NSSI =

Non-Suicidal Self-Injury.

Finally, we investigated the within-person associ-
ations between anger at self or others and NSSI
behaviour (Table 2). This analysis indicated that
higher-than-usual feelings of anger at self (slope =
0.11, 95% Crl=0.01-0.20) incrementally predicted
risk of NSSI behaviour in the following 90 min,
above and beyond the autoregressive effect of prior
self-injury  (slope=0.23, 95% Crl=0.06-0.39).
However, our analyses suggest that this emotional
state is not a unique direct predictor of NSSI behav-
jour, as this association became non-significant

when controlling for the intensity of NSSI thoughts
at the previous assessment (slope =0.21, 95% Crl=
0.10-0.32). There was no significant temporal associ-
ation for anger at others in the models predicting
NSSI behaviour (Table 2).

Discussion

This brief report investigated associations between
anger at self and others and NSSI cognitions and
behaviours among emerging adults with and



without past-year NSSI. Three main findings stand out
and warrant further comment. First, we found evi-
dence that individuals with past-year NSSI experience
higher levels of anger, both at self and others, than
those without a history of NSSI. Second, higher-
than-usual anger at self, but not anger at others, is a
real-time predictor of greater intensity of NSSI
thoughts and lower self-efficacy to resist NSSI on a
time scale of 90 min. Third, while anger at self also
prospectively increased the risk of NSSI behaviour
beyond prior self-injury, this association disappeared
when controlling for NSSI thoughts, suggesting an
indirect pathway to NSSI behaviour. Each of these
findings holds clinical implications and points
toward the relevance of addressing anger at self in
interventions for NSSI.

First, our findings indicate that individuals with a
history of past-year NSSI report higher levels of anger
at self and others in daily life compared to peers
without a history of NSSI. These results provide ecologi-
cal support for prior cross-sectional research demon-
strating positive associations between NSSI history
and both anger at self and others (e.g. Muehlenkamp
et al, 2013). Extending prior EMA research, which
either did not distinguish between the object of
anger (Dillon et al., 2021) or did not investigate NSSI-
related cognitions (Kudinova et al.,, 2024), we found
that elevated levels of anger at self - but not anger
at others - were associated with more intense NSSI
thoughts, reduced self-efficacy to resist NSSI, and a
greater likelihood of NSSI behaviour. These findings
suggest that emerging adults who self-injure not only
experience higher levels of anger at self than their
peers but also that this is linked to the intensity of
NSSl-related cognitions and the occurrence of self-
injury in daily life. This supports the role of anger at
the self in theories of NSSI (Hooley & Franklin, 2018),
which maps onto work showing that individuals may
engage in NSSI to regulate emotions and fulfill self-
punishment desires (Taylor et al., 2018).

Somewhat unexpectedly, individuals with higher
levels of anger at others reported fewer NSSI beha-
viours during the EMA period. One possible expla-
nation is that emerging adults experiencing greater
anger at others may cope through externalising beha-
viours, such as verbal arguments, confrontations, or
substance use, rather than engaging in NSSI.
Although we observed momentary associations
between anger at others and NSSI cognitions, these
became non-significant when controlling for anger
at self. This suggests that other-directed feelings of
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anger may not directly contribute to NSSI, but could
potentially operate indirectly and, in the absence of
effective regulation strategies, become redirected at
the self.! This would align with Blatt’s (2008) theory
of introjection, which posits that individuals may
initially experience anger at others but eventually
turn that anger inward. Such a within-person mechan-
ism may be especially relevant for individuals who
struggle to express anger or perceive doing so as
socially unacceptable. Future prospective research
should investigate the pathways through which
anger at others may elevate risk for NSSI. Contrary
to prior cross-sectional work (Hamza et al., 2015), we
found no association between trait negative
urgency and NSSI cognitions and behaviours in daily
life. Scholars have argued that global self-reports of
trait negative urgency may not be sensitive enough
to predict impulsive behaviours in real-time (Feil
et al, 2020), with calls made for a state-level
measure (King et al., 2025). Further research is thus
needed to replicate and extend these findings.

Second, a novel finding of our study was that when
emerging adults with past-year NSSI experienced more
anger at self, this was contemporaneously associated
with higher intensity of NSSI thoughts and lower self-
efficacy to resist NSSI. These results support and
extend two recent studies investigating associations
between feeling angry and NSSI urges (Dillon et al.,
2021; Weatherford et al., 2024). For instance, Weather-
ford and colleagues (2024) recently found that elevated
levels of anger were associated with heightened NSSI
urge intensity on the same day among individuals
with borderline personality disorder. Importantly, the
present findings show that elevated anger at self also
prospectively incrementally predicts increases in the
intensity of NSSI thoughts and reductions in self-
efficacy to resist NSSI over a 90-minute interval
beyond autoregressive effects. These findings highlight
the potential benefit of interventions that foster self-
compassionate appraisals rather than anger at self in
individuals with NSSI. Such interventions may help
challenge negative self-perceptions and promote
more adaptive emotional responses.

Finally, it was found that anger at self functions as a
real-time risk factor for NSSI behaviour among emer-
ging adults, aligning with prior EMA research among
US veterans (Dillon et al., 2021). However, our results
provide preliminary evidence that higher-than-usual
feelings of anger at self might not uniquely increase
the risk of NSSI behaviour, as this risk association dis-
appeared when also controlling for NSSI thoughts at
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the previous assessment. Instead, anger at self may
indirectly heighten risk through its prospective
effect on NSSI thought intensity and reduced self-
efficacy to resist NSSI among individuals with a
history of NSSI. If confirmed, these findings would
align with an ideation-to-action framework (Klonsky
et al,, 2018), indicating that while anger at self may
catalyze ideation of NSSI behaviours, it may not
uniquely drive the transition to action. The pro-
gression from NSSI thoughts to behaviour likely
involves additional factors. For example, the Barriers
and Benefits Model (Hooley & Franklin, 2018) high-
lights that beliefs, such as feeling “deserving of
pain”, may influence action on thoughts. Future
EMA studies employing burst sampling during high-
risk periods are needed to improve our understanding
of emotional and cognitive factors that influence the
progression from NSSI ideation to behaviour.

Limitations and future research directions

Several limitations should be noted when interpreting
the findings of this EMA study. First, we included 60
emerging adults attending college, with 82% identify-
ing as women and 85% as heterosexual. This may limit
the generalizability of the findings, and future
research should aim to replicate the study in larger,
more diverse populations, including individuals with
varied gender identities, sexual orientations, ethnic
backgrounds, and those not enrolled in higher edu-
cation. In addition, while we intentionally aimed to
keep the reference group as uniform as possible by
including emerging adults without a history of NSSI
and any prior mental disorders, it is likely that comor-
bid psychopathology (e.g. cognitive biases among
depressed individuals who self-injure) partially
explains the observed between-group differences in
the mean intensity levels of anger at self and others.
Future large-scale cohort studies that incorporate
EMA are warranted to disentangle the unique contri-
bution of NSSI beyond comorbid psychopathology.
Second, the models used in this study included
fixed slopes, assuming that the strength of the associ-
ations between anger at self and others and NSSI cog-
nitions and behaviour is consistent across individuals.
EMA studies with larger samples should explore varia-
bility in these associations through random slopes.
This would also enable exploration of whether the
object of anger varies by NSSI method, such as
cutting versus wall-punching (Kimbrel et al., 2018).
Finally, the temporal analyses were conducted at

intervals of 90 min, which may not fully capture the
rapid fluctuations in emotional states such as anger.
Future research could benefit from employing even
denser sampling schedules to track the sequence of
situations, thoughts, and emotions leading up to
NSSI behaviours in daily life.

Clinical implications

Despite these limitations, the findings of this study
offer several clinical insights for practitioners working
with individuals who engage in NSSI. The identification
of anger at self as a precursor to NSSI thoughts and
reduced efficacy to resist NSSI highlights the impor-
tance of Cognitive Behavioural Therapy (CBT) interven-
tions that target anger regulation and foster self-
compassion. Additionally, Dialectical Behaviour
Therapy (DBT) could equip individuals with skills to
manage distress and regulate feelings of anger
through techniques such as chain analysis and skills
training (Chapman et al., 2023). Digital interventions,
including DBT-based apps and ecological momentary
interventions (EMIs), also show promise for addressing
self-directed anger in real time (Kruzan et al., 2024).
These tools can combine mood tracking with EMA
while offering emotion-regulation exercises, providing
support when feeling self-directed anger to avoid the
development of NSSI thoughts and enhancing individ-
uals’ capacity to resist NSSI when experiencing NSSI
thoughts. For instance, by detecting momentary
increases in anger at the self, these tools could
prompt individuals to engage in self-compassion exer-
cises before individuals are at acute risk of making the
transition from NSSI thoughts to behaviour. However,
to the best of our knowledge such tools are not yet
available, highlighting an important avenue for
future research. Specifically, exploring the perspec-
tives of individuals who self-injure regarding the use
of EMA and EMiIs for NSSI could guide the development
of these interventions.

Conclusion

The present EMA study underscores notable differ-
ences in the expression of anger between emerging
adults with and without a history of NSSI, while iden-
tifying anger at self as a real-time risk factor for NSSI
cognitions and behaviour in daily life. These findings
highlight the critical need for interventions targeting
self-directed anger to reduce the risk of NSSI among
young individuals.



Note

1. In response to a reviewer comment, we conducted post-
hoc analyses examining temporal associations between
anger at self and others in both groups. Among individ-
uals with past-year NSSI, anger at others predicted sub-
sequent increases in anger at self (slope =0.08, 95% Crl
=0.03-0.13), with the reverse direction also observed
(slope=0.11, 95% Crl=0.09-0.13). No temporal associ-
ations beyond autoregressive effects were found
among individuals without a history of NSSI.
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